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1. INTRODUCTION

The U.S. Department of Defense (DOD) has initiated the Installation
Restoration Program (IRP) to identify, evaluate, and remediate suspected
environmental problems associated with past hazardous waste disposal and spill
sites on DOD facilities. The Air National Guard (ANG), through a U.S. Air
Force (USAF) interagency technical support agreement with the U.S. Department
of Energy (DOE), uses Martin Marietta Energy Systems, Inc. (MMES) to provide
technical assistance for implementation of the ANG IRP. Science Applications
International Corporation (SAIC) has been retained by Martin Marietta Energy
Systems under the Hazardous Waste Remedial Actions Program (HAZWRAP) to
conduct an IRP Site Investigation (SI) at the Ohio Air National Guard (OH ANG)
Base, located at the Toledo Express Airport in Swanton, Ohio, and at the Camp
Perry ANG Station in Port Clinton, Ohio. This work plan presents SAIC’s

recommended technical approach for the S. activities.

A draft version of an IRP Preliminary Assessment (PA) (entitled "Phase I
Records Search") was completed for the Base by the Hazardous Materials
Technical Center (HMTC) in February 1989. The final version of the PA will be
completed in the future. This investigation identified eight sites at Toledo
ANG Base (ANGB) that potentially posed a threat to human health and the
environment because of suspected contaminant migration from the sites. No
sites were identified by the PA at Camp Perry Station; therefore, no further

discussion of that facility is provided in this document.

In general, the available data for the sites of concern indicate that the
Base activities conducted at these sites present a potential for the release
of contaminants to the environment. This information, in conjunction with the
shallow (2.5 to 3.0 feet below land surface [BLS]) groundwater table beneath
the Base and the generally sandy soils (as evidenced from available boring
logs), suggest that the hydrogeologic framework underlying the Base would be
susceptible to the transport of contaminants released from a site. Therefore,
an SI is necessary at the Toledo ANG sites to determine whether environmentai
contamination exists at the z2ight sites of concern, and if it does, to

characterize the nature of any contamination identified.
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Activities planned as part of this SI include data collection and evalu-
ation, and reporting of the findings from the investigation. Technical
procedures and details of these activities are described in this work plan.
Data and findings generated by the SI will be used to evaluate the need for
additional IRP investigative or response activities at sites where contamina-
tion is identified. The approach for evaluating this need and recommending
additional IRP activities also is presented in this work plan. The SI will
result in recommendations either to: 1) continue characterizing those sites
where contamination was confirmed by conducting a Remedial Investigation (RI),
2) initiate a Focused Feasibility Study (FFS) to select a Remedial Measure
(RM), 3) initiate immediate response actions, or 4) take no further action and

complete decision documents.

The eight cites at Toledo ANGB identified as potential threats to human
health and the environment by the PA were ranked as to the possible hazard
they posed using the USAF Hazard Assessment Rating Methodology (HARM). The

identified sites, and tie HARM score they received, are:

Site 1: Fire Training Area No. 1 (HARM score 73)

°
e Site 2: Fire Training Area No. 2 (HARM score 73)
o Site 3: Fire Training Area No. 3 (HARM score 63)
e Site 4: Fire Training Area No. 4 (HARM score 63)
e Site 5: POL Storage Area (HARM score 63)

e Site 6: Western Drainage Area (HARM score 63)

e Site 7: Eastern Drainage Area (HARM score 63)

e Site 8: Fire Training Area No. 5 (unranked).

Investigations at Sites 6 and 7 were expanded during the May 1989 project
initiation meeting to include additional drainage areas at these sites and
drainage swales near Sites 2 and 5. Since the May 1989 meeting, one
underground storage tank (UST) was removed at the Base, and this site has been
added to this SI. An addendum to this work plan will be prepared describing
the technical approach of the SI at this site. IRP activities beyond the PA
have not Yeen conducted at Toledo ANGB.
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Site descriptions, details of the SI program, and field program coordina-
tion are addressed in this section. A general overview of the SI approach is
presented in Section 2. Details of the field program procedures are discussed
in Section 3. Section 4 provides a schedule for the SI program. Details of
the project organization, management, quality assurance/quality control
(QA/QC), and health and safety are provided in project-specific companion
documents (i.e., the Project Management Plan {PMP], Quality Assurance Project
Plan [QAPP], and Health and Safety Plan).

1.1 SITE DESCRIPTIONS

Narratives describing each site, and the history of Base activities
conducted at that site, are presented in this section. These narratives are
based on the findings of the draft PA (HMTC 1989), the initial project meeting
held in May 1989, and subsequent data collection by SAIC in July 1989. The
locations of the sites to be investigated under the SI are shown in

Figure 1-1.

1.1.1 Site 1: Fire Training Area No. 1

Fire Training Area No. 1 (FTA-1) was located approximately 70 feet
southeast of Building 118 in an open field. The location of this site was
estimated by Base personnel for the P2 and reportedly consisted of a 200-foot
diameter, surficial circular berm. This construction method probably reflects
the relatively shallov water table at the site. It is not known if the berm
area contained an artificial fill bottom or if access notches were cut into
the berm that may have allowed excess liquids to drain following the fire
training exercises. The location of Site 1 was re-evaluated by Base personnel
using aerial photographs from 1963, 1969, and 1972, and the area of concern,
based on this re-evaluation, is shown in Figure 1-1.

Fire training exercises reportedly were conducted at this location an
average of 18 times per year from the late 1950’s until 1966, when use of
FTA-1 was discontinued because of the construction of a parking lot
immediately to the north of the site. Routine training procedures were to
soak the ground in the FTA with water before igniting the flammable materials.
Base personnel estimate that an average of 250 to 500 gallons of flammable

1-3
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liquids were used per exercise. Assuming that 70 percent (HMTC estimate) of
the flammable materials were consumed during fire training exercises,
approximately 13,500 to 27,600 gallons of unconsumed flammable liquid may have
seeped into the soils comprising the berm and subsequently into the subsurface
soils and groundwater. The fate of the berm soils at the FTA is unknown.
Before 1961, the most common liquid used for fire training was aviation
gasoline (AVGAS). In addition, JP-4 and flammable liquids from Base shops,
including waste oils, PD-680, and thinners, were burned at FTA-1 (HMTC 1989).
Visual evidence of FTA-1 is not apparent at the location reported in the PA.

1.1.2 Site 2: Fire Training Area No. 2

Fire Training Area No. 2 (FTA-2) was used as the main location for Base
fire training activities between 1966 and 1978. The site was precisely
located during the onsite inspection (May 1989) using a 1975 aerial photograph
of the Base, and visual evidence of the former berm area was observed at the
site. FTA-2 was located 225 feet southeast of the southern edge of the
existing parking lot, as measured along the unpaved access road to the target
range. The center of the berm area was located approximate1§ 30 feet to the
east of the road, and the berm had a diameter of 50 feet. The aerial
photograph suggests that the bottom of the berm area was artificially filled.

As with FTA-1, the berm area was flooded with water before each fire
training exercise. Base personnel estimate that approximately 250 to 500
gallons of flammable liquid were used per exercise and that approximately
18 exercises were conducted per year. The majority of the fuel burned at this
site was JP-4; however, small quantities of combustible liquid wastes (e.g.,
oils, solvents, and strippers) from the Base shops also were used in the FTA
(HMTC 1989). Assuming that 70 percent (HMTC estimate) of the flammable
materials were destroyed during fire training exercises, approximately 16,200
to 32,400 gallons of flammable liquid may have seeped into the berm soils and

potentially into soils and groundwater beneath the berm area.

1.1.3 Site 3: Fire Training Area No. 3

According to Base personnel, Fire Training Area No. 3 (FTA-3) was located
vithin a presently fenced area at the Base motor pool (Building 119). This
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area reportedly was used only once or twice in the early 1970’s and then
abandoned because of its proximity to planned construction sites and com-
plaints from airport personnel about smoke blowing across the runway. The
FTA-3 site was covered with asphalt in 1977. During the PA, it was estimated
that a total of 500 gallons of JP-4 may have been used at FTA-3, with a poten-
tial release of approximately 150 gallons of fuel from FTA-3, assuming a

70 percent burn efficiency and no retention of unconsumed fuel by the berm

materials.

Aerial photographs from 1963, 1969, and 1972 indicate that the general
area of Site 3 included several bermed areas that may have been used for fire
training exercises. The nature of the activities conducted within these areas
is presently unknown; however, the bermed areas will be added to the SI as an

expansion of the PA Site 3 boundary.

1.1.4 Site 4: Fire Training Area No. 4

Fire Training Area No. 4 (FTA-4) reportedly was located immediately north
of the small arms firing range. This FTA was used for 6 months in the early
1970’s immediately after fire training exercises were discontinued at FTA-3.
The precise location, dimensions, construction method, and total number of
exercises conducted at FTA-4 are unknown and the FTA could not be located by
SAIC on aerial photographs from 1969, 1972, or 1975. Physical evidence of
FTA-4 was not observed during the initial site meeting (May 1989) and no
evidence of FTA-4 was observed on a 1975 aerial photograph of the Base. Base
personnel indicate that FTA-4 may have been located east of FTA-1 based on the
1969 aerial photograph. This area will be investigated in addition to the
location specified in the PA. A square, pad-like area observed on the 1975
aerial photograph immediately to the north of the firing range and
approximately 100 feet to the west of the location of FTA-4 specified in the
PA vas identified by Base personnel as a former softball field. FTA-4
reportedly was abandoned because the sandy soil at the site would not retain
water; thus, the fuel could not be floated before ignition. This suggests
that the bottom of FTA-4 may have been composed of natural soils as opposed to
artificial fill.
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1.1.5 Site 5: POL Storage Area

Fuel storage and distribution at Toledo ANGB consists of a fenced yard
housing four, 25,000-gallon capacity, unlined, steel USTs installed in 1959
vith no cathodic protection. The tanks are housed beneath the Building 107
pump station. In 1985, the tanks were ultrasonically inspected (but not
pressure tested) as part of a construction project; no leaks in the tank walls
were detected at that time. However, some soil, possibly contaminated by
refueling operations, was excavated from the area. During the PA, inter-
viewees reported numerous small spills (200 to 300 gallons) in this area since
the mid-1970’s. These spills may be responsible for a patterned area of
stressed vegetation immediately east of the POL extending across the Base
access road. A trench excavated by a maintenance crew in the area to the east
was reported to have produced a JP-4 odor. The source of inventory variances
at the PGL has not been positively identified, but is thought by Base person-
nel to be related to handling losses combined with accounting discrepancies
and/or temperature variations. The possibility of tank leakage has not been
definitively eliminated. A small drainage ditch between the POL Storage Area
and the northern Base boundary has been included in Site 5 in the present SI

(Figure 1-1).

1.1.6 Site 6: Vestern Drainage Area

The western drainage ditch runs parallel to the western Base boundary and
receives storm drainage from the northwestern section of the Base property.
The area of the ditch to be investigated will extend from the ditch area near
the northern Base boundary to the area south of Building 127. Site 6 also
will include a drainage swale located nortit of Building 127. This drainage
includes effluent from the oil/water separators (OVSs) located on this part of

the Base that are not connected to the sanitary sewer system.

The western drainage ditch shows physical signs of inorganic and organic
contamination, possibly resulting from petroleum products in the effluent
discharged from the OWSs. A sheen of oil on the water surface indicates
possible organic contamination in the drainage area in front of Building 127,
vhich was observed during the May 1989 site visit. Surface water in the
drainage ditch appeared to be stagnant during the May 1989 onsite meeting.
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1.1.7 Site 7: Eastern Drainage Area

The eastern drainage ditch runs parallel to the eastern Base boundary and
receives storm drainage from the eastern portion of the Base. The site
boundaries were extended to the south and east by the NGB to an area beyond
vhere the water treatment plant backwash is discharged to the ditch. This
ditch receives drainage from the POL facility as well as the OWSs on the
eastern part of the Base that are not connected to the sanitary sewer system.
During an inspection of this area, suspected organic contamination was
observed in the northern portion of this ditch, possibly resulting from
petroleum products in the effluent discharged from the OWSs (HMTC 1989). A
reddish-brown discoloration also was observed in the southern portion of the
ditch, possibly resulting from backwash effluent from the water treatment
operations conducted at Building 110. Surface water in the drainage area
appeared to be stagnant, with an occasional oily sheen on the water surface,

during the May 1989 site meeting.

1.1.8 Site 8: Fire Training Area No. 5

Site 8 contains the rubbled remains of a curbed concrete burn pad that
was used for fire extinguisher training exercises. After an exercise was
completed, the remaining water, fuel, and extinguisher byproduct mixtures were
released through a discharge valve to an adjacent drainage ditch. The amount

of training activity or the quantity of releases were not estimated.

1.2 SUMMARY OF PROPOSED SITE INVESTIGATION PROGRAM

The primary objectives of the SI program are to acquire data to determine
the presence of contaminants in the groundwater and soils at the sites of
concern, and to assess the impacts and risks of confirmed contamination to the
environment and surrounding populations. Secondary objectives of the SI
program are to characterize the sources and nature of contamination and
provide a preliminary evaluation of the extent, magnitude, and movement of
confirmed contaminants at the sites. Full and complete characterization of
the extent, magnitude, and movement of confirmed contamination may require
additional field investigative efforts (RIs) at some sites, if contamination
is determined to be extensive during the SI. Identification of possible
receptors of potential contamination will be incorporated into the scope of
the SI at the request of the NGB.

1-8




Rationale for site-specific tasks to study potential environmental con-
tamination at the eight sites under investigation at Toledo ANGB are provided

in the following paragraphs.

The project tasks to be conducted during the investigation will include:
soil vapor/water sampling and analysis; soil boring, sampling, and chemical
analysis; onsite gas chromatography (GC); monitoring well installation; sand
point installation; surface water, sediment, and groundwater sampling and
chemical analysis; field aquifer permeability testing; waste products
management; and data analysis and preparation of project bid documents, plans,
and reports. This work plan details a base level of effort for each site and
includes optional field activities to be implemented in the event that addi-
tional or out-of-scope work items are necessary to complete the SI. Depending
on the investigation findings in the field, SAIC will recommend additional

investigation activities.

1.2.1 Site Investigation Objectives

Data requirements for the SI phase of an IRP project are, in general,
less extensive than those necessary for an RI/FS phase. The objectives of the

SI at Toledo ANGB require that sufficient data be obtained to:

o Determine the chemical nature and magnitude of identified
constituents

e Evaluate the potential for contaminant release and migration

o Conduct a preliminary baseline risk assessment addressing applicable
or relevant and appropriate requirements (ARARs) for remediating
confirmed contamination at each site

o Prepare recommendations for broader investigation activities to
determine the full extent of contamination (e.g., RI/FS phase), if
necessary

o Evaluate the necessity for immediate response actions
e Support a definitive FFS/RM, if necessary

e Support no further action decisions and the completion of Decision
Documents.
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1.2.2 Data Quality Objectives

Analytical data are required from the Toledo ANGB SI to support site
characterization, hazardous constituent characterization, evaluation of
contaminant release potential, risk assessment, evaluation of immediate
response alternatives, and recommendations for further investigations or
actions. These data use requirements indicate that the minimum appropriate
analytical level is HAZWRAP Level C (DOE 1988). The applicable analytical
techniques will be U.S. Environmental Protection Agency (EPA) SW846 methods
and procedures or other EPA-approved methods. The analytical methods used
will be non-Contract Laboratory Program (CLP) methods. Recognized standards,
such as American Society for Testing and Materials (ASTM) methods, will be
used procedurally where appropriate. Specific data quality objectives (DQOs)
for accuracy, precision, compatibility, representativeness, and completeness,
and specific analytical methods to be used during the initial SI, are detailed
in the QAPP. Specific sampling methods and protocols are detailed in this SI
work plan. Implemented field procedures will be accomplished in accordance
with HAZWRAP Quality Control Requirements for Field Methods (HAZWRAP 1989).

1.2.3 Vork Plan Approach

SAIC’s technical approach for conducting the SI at Toledo ANGB will
include groundwater probe surveys, well drilling and installation, sand point
installation, hydrologic testing, and multimedia sampling. Onsite GC equip-
ment will be used for field screening of well/sand point development water and
drill cuttings. These tasks are summarized below in the sequence in which
they will be completed in the field and in Tables 1-1 and 1-2. The field
investigation will be conducted so as to progress from preliminary field
assessment activities (groundwater probes, sand points) to soil borings, well
installation, and hydrologic testing. These activities are described in
detail in the following paragraphs. All field activities will be conducted in
compliance with the site health and safety, sampling, and quality assurance

plans.

1.2.3.1 Groundwvater Probe Survey

A groundwater probe survey (20 locations) will be conducted in the area
of Site 5 (POL Storage Area) to delineate a JP-4 plume potentially emanating
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from the site. The survey will be conducted over a rectangular area centered
on the POL Storage Area and encompassing approximately 1.4 acres (250 feet x
300 feet). A grid on approximately 50-foot centers will be established over
the area extending to the Base boundary to the east. Groundvater probe
surveys will be conducted at Site 1 (10 locations), Site 3 (15 locations), and
Site 4 (20 locations). The results of the surveys at Sites 3 and 4 will be
used to pinpoint the locations of these sites (which was not possible from
evaluation of air photographs or interviews with Base personnel). Analytes
for the surveys will include total petroleum hydrocarbons, benzene, toluene,
ethylbenzene, xylenes, bromochloromethane (BCM), 1,1,1-trichloroethane
(1,1,1-TCA), carbon tetrachloride, trichloroethene (TCE), and tetrachloro-
ethene (PPC). Duplicate samples will be collected at a rate of 10 percent of
the environmental samples collected. Optional groundvater probes may be
necessary at Site 1 (10 probes), Site 3 (10 probes), and Site 5 (10 probes) in
the event that the base level of effort at these sites is determined to be

insufficient to delineate contamination completely.

1.2.3.2 Soil Borings

Twenty-three soil borings will be drilled to investigate Sites 1, 2, 3,
4, 5, and 8: seven borings at Site 3, four borings at Site 4, three borings
each at Sites 1 and 2, and two borings each at Sites 5 and 8. One boring from
each site will be extended to a depth of approximately 30 feet BLS to provide
site-specific stratigraphic information regarding the presence of a lower
permeability clay layer beneath the site. The remaining borings at the sites
will be drilled to 5 feet below the water table. Soil samples will be
collected from the borings for physical and chemical analysis in the
laboratory. The locations of the soil borings are shown in Figure 1-2. Two
background soil borings will be drilled at locations to be determined in the
field. Background borings will extend to approximately 30 feet BLS. The 23
soil borings constitute the base level of effort for the SI. A total of five
optional borings at Sites 1, 3, and 5 may be drilled in the event that field

conditions warrant additional borings in these areas.
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1.2.3.3 Sand Point Installations

Fourteen 2-inch diameter sand points are proposed to be driven or augered
into place at various locations across the Base. The shallow water table
beneath the Base will make the installation of these sand points economically
and technically advantageous. Hydrologic data, such as depth to groundwater,
shape of the potentiometric surface, groundwater flow directions, and presence
of floating product on the water table, can be collected from the sand points,
and vhen used in conjunction with hydrogeologic data collected from the
proposed monitoring wells (see Section 4.3.4), and the existing U.S.
Geological Survey (USGS) well, will enable a more comprehensive hydrologic
characterization of the Base area than would be attainable with fewer, more

expensive monitoring wells.

The sand points will be installed before the proposed monitoring wells
because these data are pertinent to selecting the final locations for those
wells. Surveying of sand points for location and elevation will be initiated
approximately one-third of the way into the installation program (i.e., after
approximately five installations). A complete round of water level readings
will be obtained from the sand points upon completion of the installation
program and used in conjunction with the survey data to determine groundwater
flow directions and gradients. No optional sand point installations are

proposed at the Base.

1.2.3.4 Monitoring Vell Installations

Nine monitoring wells are proposed to be installed at locations shown in
Figure 1-2. Actual locations of these wells will be based on groundwater flow
direction determined in the field. Locations will be selected so that almost
all wells are situated downgradient of the site they monitor. One well will
be installed at each of Sites 1, 2, 4, and 8, and the remaining five wells
will be installed around Sites 3 and 5. The monitoring wells will be
installed using nominal 4-inch PVC riser and screen extending 10 feet below
the existing water table. The wells will be used to determine the hydrologic
properties of the aquifer, groundwater flow directions, and for the chemical
characterization of groundwater. A total of seven optional monitoring wells
may be installed between Sites 1, 3, 4, and 5, in the event tha‘' field




conditions warrant additional wells in these areas. Soil samples will be
collected from the wells at 3.0-foot intervals during drilling. Two of the
soil samples collected during the monitoring well installation will be sent to

the laboratory for chemical analyses.

1.2.3.5 Background Soil Borings

Four soil borings will be drilled, two on-Base and two off-Base, that
vill attempt to represent background conditions in the Base area. Figure 1-2
presents tentative locations for the background borings. The information
obtained from the background borings will be used for comparative purposes in
determining significant health risks potentially associated with compounds
detected at the sites of concern. Stratigraphic information obtained from
these boreholes will be incorporated into the geologic and hydrogeologic
characterization of the sites. Each boring will be drilled to the top of a
silty clay layer that reportedly occurs at a depth of 20 to 25 feet. Two soil
samples from each boring will be collected for chemical analysis in the
laboratory. The exact locations of the background soil borings will be
determined during the SI field program.

1.2.3.6 BHydrologic Testing

Hydrologic permeability testing of the proposed monitoring wells and sand
points (23 total tests) will be conducted to determine the hydraulic con-
ductivity of the aquifer. Tests will be conducted using rising or falling
head slug testing methodology and appropriate analytical techniques for the
confined or unconfined aquifer. Hydrologic testing will be conducted after
all other site activities are completed through the multimedia sampling task.
Before hydrologic testing is initiated, a full round of water level and well

depth measurements will be obtained.

1.2.3.7 Groundvater, Surface Watcce, and Sediment Sampling

After all monitoring wells and sand points have been installed and
developed, multimedia groundvater, surface water, and sediment samples will be
collected from various sampling locations and submitted to the laboratory for

1-16




analysis. Groundwater samples will be collected from the nine monitoring
vells at Sites 1, 2, 3, 4, 5, and 8, but not from sand points (except for
field screening samples to determine the disposition of the development
wvater). Surface water and sediment samples will be collected from 11
locations within Sites 5, 6, and 7. The analytical results for these samples
will allow the delineation of potential contaminant movement along the
drainage ditches. Figure 1-3 shows the locations where surface water and
sediment samples will be collected. One groundwater sample will be collected
from the Base water supply well (before entering the Base treatment system) to
assess the potential for contamination of bedrock underlying the Base. A full
round of water level data will be collected from the monitoring well and sand

point network before sampling activities begin.

1.2.3.8 Onsite GC Screening

During well development and groundwater sampling activities, a gas
chromatograph will be onsite to screen the groundvater samples and the well
and sand point development water generated. Samples of cuttings generated
from the sand point installation, soil borings, and well borings also will be
screened at this time. This screening will be used to determine the proper
control of the drill cuttings and development water, and identify any
contamination that may require immediate attention. Analytes to be screened
for in the water and soil samples will include benzene, toluene, ethylbenzene,
total volatile hydrocarbons, 1,1,1-trichloroethane, trichloroethene,

tetrachloroethene, and carbon tetrachloride.

1.2.3.9 oOptional Field Activities

The proposed Base level of effort described in this work plan is intended
to provide sufficient characterization of physical and chemical conditions at
the sites of concern based on presently available information. Identification
or discovery of conditions or information that warrant further investigation
may require that additional work be conducted under the SI, depending on the
nature of the nev information. Optional field activities that may be

necessary for inclusion in the SI program include:
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o Additional borings (5) and monitoring wells (7)
e Additional groundwater probes (30)

e Additional groundwater (7), surface water (4), and sediments (4)
sampling round, and laboratory analyses.

The magnitude of the effort necessary to complete a site will be a
determining factor toward either. conducting additional SI work or recommending
an RI. When it is determined that an optional activity is necessary to
complete the SI at one of the sites, the procedures listed below will be
followed:

e Notify the HAZWRAP Project Manager verbally of the need and present
the reasons for implementing the options

e Provide a written justification supporting the execution of the
option

¢ Maintain a record of all communications in the field log book.

Based on the information identified by SAIC as necessary for the completion of
the SI, a determination will be made, in consultation with Martin Marietta
Energy Systems, Inc. (Energy Systems) and the NGB, as to the course of action

to be taken at the sites.

1.2.3.10 Data Analysis and Report Preparation

Data collected during each task of the SI will be tabulated into a
coherent data base for inclusion in the SI report. Data analysis will be
conducted using standard engineering and geologic practices and methods, and
vill in all cases cite references for specific analytical approaches used in
the data evaluation. Interpretations arising from the data analysis will
conform with standard engineering and geologic judgment. The SI report will
include a summary of the completed work, data, interpretations of the task
activities, the conclusions reached about each site by the investigation, and
recommendations for any further work necessary at each site. Recommendations
will be supported by a preliminary risk assessment. Details of possible
recommendations under the IRP are presented in the following paragraphs.
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1.2.3.11 Recommendations for Further Work

Based on the results of this SI, one of the following recommendations

will be made for each site:

1.

No further action - the site poses no threat to human health and the
environment. Decision Documents supporting these conclusion should
be prepared.

Continue investigating the site under an IRP RI - additional data are
needed to determine completely the laterial and vertical extent of
contamination identified. An RI is conducted to collect the data
necessary for site and waste characterization. This information is
used to evaluate the performance and cost of potential remedial
action (RA) alternatives for the sites of concern. Activities
conducted under the RI wiil supplement, and be based on, recommenda-
tions from the SI. Specific objectives of an RI (as outlined in the
National Contingency Plan [NCP]) are:

- Determine the horizontal and vertical extent and magnitude of
groundvater and soils contamination identified during the SI

- Provide data to determine the potential for future contaminant
migration

- Assess the risks to human health and the environment associated
with. identified contamination

- Define geologic and physical properties at the problem sites to
evaluate potential remedial action

- Collect engineering data in support of an FS and for design of a
remedial action alternative.

Conduct an FSS to identify RMs for the site. An FSS is conducted to
identify and evaluate several options for RMs, select the most
effective option, and provide documentation of the evaluation and
selection process as quickly as possible. The FFS approach is
similar to an FS in that evaluation and selection of remedial action
alternatives are evaluated in detail (three to five alternatives)
rather than the large number of technology options and alternatives
typically evaluated in an FS, and an RM (which can be implemented
immediately) rather than a remedial action alternative (which
requires a remedial design step before implementation) is selected.
An FFS is conducted when a timely control of contaminant migration is
necessary to protect human health and the environment. The RM
selected by an FFS can be modified or augmented with other
remediation alternatives after a full FS is completed.

Implement remedial action alternatives.
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1.3 FIELD PROGRAM COORDINATION

Before the start of field activities, a meeting will be held between SAIC
field supervisory staff and Base personnel who will be involved in or will be
impacted by any of the investigative field activities. This meeting will
provide a forum in which to resolve potential questions, issues, or problems
regarding the field activities. The following paragraphs present field
provisions to be contributed by both the Base and SAIC to complete the field
procedures outlined in this work plan, and a discussion of the disposition of

cuttings and development water generated by the field activities.

1.3.1 Required Field Provisions

The following provisions in support of field activities have been made by

the Base and SAIC for the duration of the investigation program:

e Verify that locations selected for sand point, monitoring well, or
groundvater probes (as staked by SAIC) will not intercept underground
structures and that the subsurface installations are well clear of
known underground utilities.

e Provide a secure staging area within the Base perimeter for equipment
storage (drilling rigs, augers) and well construction materials
(casing, screens, bagged cement, sand). The area should be accessible
during other than normal working hours. :

o A wash rack for decontaminating the drilling equipment is not
available on Base, so the drilling subcontractor will be tasked to
construct a temporary decontamination facility. The facility will be
located in an area designated by the Base, but accessible to a 110/115
electrical outlet for steam cleaner hookup, and constructed so that
all decontamination wastes can be controlled and containerized.

e The on-Base potable water supply contains low levels of contaminants
that make it unsuitable for the well drilling and decontamination
requirements of this SI. However, an alternate source of potable
water will be available through the city fire hydrant system for a
nominal charge. The drilling subcontractor will be responsible for
obtaining and transporting all potable water necessary to complete
this SI.
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e Provide a temporary storage and staging area for drummed materials
from the investigated sites.

o Provide access to a secure, temporary office area of approximately
150 square feet, with a desk, chair, and access to a telephone.

e Provide access to sanitary facilities.

e Provide access to, or copies of, Base records regarding existing
foundation engineering reports, grain size data, and soil boring logs.

o The USGS will be contacted by SAIC to gain access to the on-Base well
for the purposes of sampling and obtaining water level measurements.

e It will not be possible for the Base to provide heavy equipment for
field operations and/or drum handling. In the event heavy equipment
is needed for these operations, it will be the responsibiiity of the
drilling subcontractor to obtain the necessary equipment.

1.3.2 Disposition of Drill Cuttings and Development Vater

At the direction of Ohio EPA (QEPA), if onsite GC analysis indicates
drill (soil) cuttings or development and purging water to be comparable in
quality to background samples, the soil/groundwater will be disposed of in any
manner that the Base deems appropriate. If the soil/groundwater exhibit
levels of contamination in excess of background, further discussions with the

QEPA concerning disposal will be necessary.

Initially, cuttings from the borings and wells will be placed on plastic
sheeting, covered, and left at the drilling site until a determination can be
made as to the correct disposition of the material. If contamination is
identified in onsite GC samples, the soil will be drummed and stored until the
results of the laboratory analysis are available. When the laboratory results
are available, discussion will be held with OEPA on the proper disposition of
the cuttings.

Vater generated during the development and purging of the wells also will
be subjected to onsite GC analysis. Initially, the water will be container-
ized either in 55-gallon drums or site-specific tanks. If contamination is
identified in GC samples, the water will not be discharged to the land surface
and disposition will be based on the analytical results from the laboratory.
For water that is only slightly contaminated (e.g., contamination greater than
background, but below RCRA waste standards) permits will be sought for
disposal through the Base’s sanitary sewer treatment system.
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2. SITE INVESTIGATION APPROACH

Based on the recommendations and data provided in the Toledo Air National
Guard Base (ANGB) Preliminary Assessment (PA), the primary objectives of the
Site Investigation (SI) activities are to acquire the necessary data to either
confirm or deny the existence of suspected environmental contamination at each
identified site and to provide a preliminary assessment of the potential risks
to human health, welfare, and the environment. The SI will include identifi-
cation of specific chemical contaminants and their concentrations in soils and
groundwater, and will determine the potential for contaminant migration
through site-specific hydrogeologic determinations. This section summarizes

the methods that will be used at each site to meet these objectives.

2.1 REVIEV OF EXISTING DATA

Data that is obtained during the SI planning stages and during the course
of the SI will be reviewed and incorporated into the final SI report. This
information will be used to refine initial estimates made concerning the
locations of the sites, groundwater flow paths, and receptor wells, and to
define further the hydrogeologic conditions at Toledo ANGB. The data also
will be used, in conjunction with information collected during the field
program, to develop recommendations for further actions at the sites. A
summary of the types of data for which Science Applications International
Corporation (SAIC) plans to search is provided in Table 2-1, along with the
intended use of the data. This information will be gathered as the initial
step toward implementing the SI field program, although measures will be taken
to locate the information during the planning stages of the SI. If any of the
information that is obtained has substantial impact on the scheduled field
program, SAIC will notify Martin Marietta Energy Systems, Inc. (Energy
Systems) and the National Guard Bureau (NGB) immediately to resolve any
schedule conflicts. Information needs that are not met will be reported to

Energy Systems and NGB in the monthly progress reports.
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2.2 SITE INVESTIGATION FIELD PROGRAM

The SI field program developed by SAIC consists of a groundwater probe
survey, soil borings, sand point and monitoring well drilling and installa-
tion, hydrologic testing, and groundwater and surface water/sediment sampling.
Specific details on how the field activities will be conducted are presented
in Section 3. Optional field activities that are determined to be within the
scope of work for the SI will be recommended to Energy Systems for approval
prior to implementation (see Section 1.2.3.9).

The preliminary monitoring well, soil boring, sand point, and sampling
locations for the SI are presented in the following site descriptions. Final
sample locations will be determined during the field program based on the

presence of surface or subsurface obstructions or impediments.

2.2.1 Site 1: Fire Training Area No. 1

The concern for potential contamination at Site 1, formerly a Fire
Training Area (FTA), results from the possibility of unconsumed flammable
material seeping into underlying soils and groundwater. Figure 2-1 shows the
location of the soil borings and monitoring wells that will aid in identifying
subsurface contaminants. A 10-point groundwater probe survey will be
conducted to provide reconnaissance of the site area regarding the presence
and distribution of potential contaminants.

Three soil borings (B1-1, Bl1-2, and B1-3), two 8 feet deep and one

30 feet deep, will be augered to collect soil samples for laboratory analysis
to determine if contamination is present in the soils beneath the site area.
The two shallow borings will extend just below the water table (approximately
5 feet below land surface |[BLS)) due to the concern for floating contaminants
(i.e., hydrocarbons). The deep boring will provide site-specific strati-
graphic information regarding the presence of a lower permeability clay layer
beneath the site. Soil samples will be collected from the borings, and two
samples from each shallow boring and four samples from the deeper boring will

be sent to the laboratory for analysis.
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One monitoring well (MW1-1) will be installed at Site 1. The total depth
of the well will extend 10 feet below the existing water table so as to be
screened in a representative area of the subsurface and to obtain a nominal
water column. Soil samples will be collected during drilling, and two samples
will be sent to the laboratory for analysis. A groundvater sample will be
collected from the well and screened for contamination using the onsite gas

chromatograph (GC).

Installation of the well will provide both soil and groundwater samples
to characterize contaminants from the area beneath the site. The Site 1
monitoring well also will provide a water level monitoring point. A
hydrologic permeability test will be conducted in MW1-1 to provide aquifer
hydraulic conductivity and transmissivity data at the site. An optional 10
groundvater probes and 1 soil boring may be installed at Site 1 if the extent

of contamination warrants increasing the initial area of study.

2.2.2 Site 2: PFire Training Area No. 2

Fire Training Area No. 2 was used as the main location for Base fire
training activities between 1966 and 1978. The primary focus at this site is
soil and groundvater contamination resulting from unconsumed flammable
material that may have seeped into the FTA berm and potentially into soils and
groundvater beneath Site 2. Figure 2-2 shows the location of the soil
borings, monitoring well, and surface water/sediment sampling locations that

will help determine surface and subsurface contaminants.

Three soil borings (B2-1, B2-2, and B2-3), two 8 feet deep and one
30 feet deep, will be drilled at Site 2. Soil samples will be collected from
the three borings. The two shallow borings will be sampled to characterize
potential contaminants near the surface aquifer (approximately 5 feet BLS);
the deeper boring will be sampled to provide stratigraphic information as to
the presence of a lower permeability clay layer beneath Site 2. Two soil
samples from each shallow boring and four samples from the deep boring will be
sent to the laboratory for analysis. Additional samples may be sent if

warranted.
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One monitoring well (MW2-1) will be installed at Site 2. Soil samples
will be collected during drilling of the well, and two samples will be sent to
the laboratory for analysis. The depth of the well will extend approximately
10 feet below the water table so that a representative water column screened
in the surficial aquifer can be sampled for potential contaminants. A ground-
vater sample will be collected and screened for contamination. A hydrologic
permeability test will be conducted in MW2-1 to provide aquifer hydraulic
conductivity and transmissivity data at the site. The monitoring well also
will provide a location to determine the water level beneath for site.

Surface water and sediment samples (two of each) will be collected in the
drainage ditch adjacent to Site 2. These samples will assess the possibility

of any surficial migration of contaminants at the site.

2.2.3 Site 3: Fire Training Area No. 3

According to Base personnel, Fire Training Area No. 3 was located within
a presently fenced area at the Base motor pool (Building 119). Aerial
photographs from 1963, 1969, and 1972 indicate that the general area of Site 3
included several bermed areas that may have been used for fire training
exercises. Because of the larger aerial extent and the fact that activities
conducted within these areas is presently unknown, more extensive drilling
activities will be undertaken at this site than at FTA-1 and FTA-2. A
15-point groundvater probe survey will be conducted at Site 3 to provide
hydrochemical reconnaissance of the site areas and to determine the extent of
potential surficial aquifer contamination. Figure 2-3 shows the locations of
the soil borings, sand points, and monitoring wells that will help identify

potential contaminants.

Seven soil borings (B3-1 to B3-7), five 8 feet deep and two 30 feet deep,
will be augered at points within the site at locations at which the aerial
photographs indicated previous activities. Soil samples will be collected
from the shallow borings and the deeper stratigraphic interpretation boring to
determine if contamination is present. Two samples from each boring will be

laboratory analyzed.
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One sand point (SP-13) will be installed on the southern portion of
Site 3 to provide both a water level monitoring point and an aquifer testing
point. SP-13 also will provide data to help determine the overall groundwater

flow directions at the Base.

Two groundwater monitoring wells (MW3-1 and MW3-2) will be installed at
Site 3. These wells will provide groundwater sampling and water level
measuring points. Soil samples will be collected at the two monitoring wells;
two samples from each well will be laboratory analyzed. The groundvater

sample from each well will be screened for contamination by the onsite GC.

Hydrologic permeability tests will by performed in the sand point and
both monitoring wells. These tests will provide data on the hydraulic
conductivity and transmissivity of the underlying aquifer and materials at the

site.

The uncertainty of previous practices at Site 3 may require optional
activities to determine the full extent of potential contamination. Based on
field decisions and onsite GC data, an additional 10-point groundwater probe
survey, two soil borings, and two monitoring well installations may be

warranted.

2.2.4 Site 4: Fire Training Area No. 4

The PA of the Base located FTA-4 immediately north of Building 306 on the
southern portion of the Base (Figure 1-1). The precise location, dimensions,
construction methods, and total number of exercises conducted at FTA-4 are
unknown and the FTA could not be located on aerial photographs. Base per-
sonnel indicate that FTA-4 may have been located eas' of FTA-1 (Figure 1-1).
Because of the uncertainty of the exact location of e FTA, both areas will

be investigated.

A 20-point groundwater probe survey will be conducted for hydrochemical
reconnaissance to determine the extent of potential surficial aquifer
contamination at Site 4 and alternate Site 4. Figure 2-4 shows the location
of the soil borings, sand point, and monitoring well that will be installed at

these sites to identify potential contaminants.




| - — —

Site 4 (Aliternate)

Legend
MW1-1 - Monitoring Well

SP-1 @ Sand Point

B3-1 @ Boring
e tmres P Fence Line
s 2 o w9080 Line/Base Boundary
—— - = - — Stream/Drainage Ditch
IRP Site Boundary

0 100 200 300

(™ ™ e ===

Scale in Feet

g
An Empleyse-Osred Cumpany

Site 4 (FTA-4/Alternate)
Sampling Locations

Ohio Air National Guard
Toledo Express Airport
Swanton, Ohio

Figure: 24 Project: 1-827-03-350-02

2-10




Four soil borings (B4-1 to B4-4), two 8 feet deep and two 30 feet deep,
will be drilled. One each of the shallow and deep borings will be drilled at
Site 4 and alternate Site 4. The combination of the shallow and deep borings
at each site will provide information on potential surficial contamination and
site-specific stratigraphic information on the presence of a lower
permeability clay layer, respectively. Soil samples will be collected from
these borings, and a minimum of two samples from each will be sent to the

laboratory for analysis.

One site-specific sand point (SP-12) will be installed east of alternate
Site 4 to provide a groundwater elevation monitoring point and an aquifer
testing location. This location was chosen because of the proximity of a
nonsite-specific sand point (SP-14) located near Site 4. These sand points
also will help to determine the groundvater flow direction in this area of the
Base.

One monitoring well (MW4-1) will be installed, at the location of Site 4
determined by the PA. The depth of the well will extend approximately 10 feet
below the water table at the site so that a representative waste column
screened in the surficial aquifer can be sampled for potential contaminants.
Soil samples will be collected during the drilling of MW4-1, two of which will
be sent to the laboratory for analysis. A groundwater sample will be
collected and screened for contamination using the onsite GC. Hydrologic
permeability tests will be performed in SP-12 and MW4-1. These tests will
provide hydraulic conductivity and transmissivity data for the site.

The uncertainty of the exact location and activities performed at Site 4
may necessitate the installation of an additional two monitoring wells. The
location and necessity of these optional wells will be based on preliminary
field and onsite GC sample data.

2.2.5 Site 5: POL Storage Area

The primary concern at the POL Storage Area is groundwater and soils
contamination. Numerous small fuel spills (200 to 300 gallons) have been
reported in this area by the PA. These spills may be responsible for a
patterned area of stressed vegetation immediately east of the POL extending
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across the Base access road. This visible evidence, fuel odors from nearby
excavation, and POL inventory variances suggesting possible fuel leaks,
created the need to investigate this site. A 20-point groundwater probe
survey will be conducted to determine if spillage or leakage from the site has
migrated to surrounding areas. This survey also will provide a preliminary
determination of the extent and magnitude of contamination. Figure 2-5 shows
the location of soil borings and a monitoring well that will help determine

the presence of contaminants.

Two soil borings (B5-1 and B5-2), one on each side of the POL yard, will
be augered to depths of 8 and 30 feet. These shallow and deep borings will
provide soils contamination data near the surficial aquifer as well as
stratigraphic information regarding the presence of a confining clay layer,
respectively. Soil samples will be collected from these two borings, and two

from each boring will be sent for laboratory analysis.

Three monitoring wells (MW5-1, MW5-2, and MW5-3) will be installed to a
depth of 15 feet BLS. Installed in a radial pattern around Site 5, these
wells will provide data on site water quality and potential soils contam-
ination. Soil samples will be collected during drilling of the three wells,
and a minimum of two samples from each well boring will be sent to the
laboratory for anmalysis. A groundwater sample will be collected from each
wvell and screened for potential contamination using the onsite GC. Hydrologic
permeability tests will be conducted at each monitoring well to provide data
for determining hydraulic conductivity and transmissivity for the aquifer

underlying Site 5.

The presence of a nearby drainage ditch northwest of the site provides a
location for surface water and sediment samples (one of each). These samples
will be taken to determine potential surficial migration of contaminants,

particularly from past fuel spills.

The potential for contamination at a fuel storage site is such that
optional investigative activities may be warranted. Field data and onsite GC
data may indicate the necessity for an additional 10-point groundwater probe
survey as well as the drilling and installation of 2 additional soil borings

and monitoring wells.
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2.2.6 Site 6: Vestern Drainage Area

The western drainage ditch runs parallel to the western Base boundary and
receives storm drainage from the northwest section of the Base property.
Concern for this area stems from the physical signs of inorganic and organic
contamination in the drainage ditch, possibly resulting from petroleum
products in the effluent discharged from oil/water separators (OWSs) that are
included in the storm drainage. Installation of sand points and the sampling
of surface water and sediments (Figure 2-6) will aid in identifying potential

contaminants.

Three sand points (SP-1, SP-5, and SP-8) will be installed along the
drainage ditch. These points will provide water quality and water level
monitoring points along the alignment of Site 6. Hydrologic permeability
tests will be conducted in each sand point to provide data on hydraulic

conductivity and transmissivity characteristics at Site 6.

Surface water and sediment samples (three of each) will be taken along
the drainage ditch. These samples will provide surface water quality data and
chemical data for the sediments. If the field data indicate contamination
extends beyond the proposed sampling area, an additional two surface

vater/sediment samples may be collected.

2.2.7 Site 7: Eastern Drainage Area

The eastern drainage ditch runs parallel to the eastern Base boundary and
receives drainage from the POL facility as well as the OWSs on the eastern
part of the Base that are not connected to the sanitary sewer system. Surface
water and sediments are the primary focus at Site 7. Evidence of sediment
discoloration and an oily sheen on surface waters indicates the need for
surface water and sediment sampling. Installation of sand points also will

aid in identifying potential contaminants (Figure 2-7).

Surface water and sediment samples (four of each) will be taken along the
drainage ditch. These samples will provide surface water quality data and
chemical data for sediments. If the extent of contamination is greater than
anticipated, an additional two surface water and sediment samples may be

necessary to define more fully the area of contamination.
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Three sand points (SP-4, SP-10, and SP-11) will be installed in an
alignment along the ditch. The northernmost point is located above the POL
yard to compare data with the two points located south of the POL, in the
direction of surface water flow. These points will provide a vehicle for
groundvater level and water quality monitoring. Hydrologic permeability tests
will be conducted at the sand points to obtain hydraulic conductivity and

transmissivity information for the site.

2.2.8 Site 8: Fire Training Area No. 5

Site 8 contains the rubbled remains of a curbed concrete burn pad that
vas used for fire extinguisher training exercises. The rubbled state of
Site 8 creates difficulty in sampling of the soils and groundwater directly
beneath the site. The soil borings and surface water/sediment sampling point
shown in Figure 2-8 are located on the periphery of the previous site and will

be used to determine potential contamination in the area.

Two soil borings (B8-1 and B8-2), on opposite sides of the site, will be
augered to 8 and 30 feet deep. The 8-foot boring will provide data on the
potential contamination near the surficial aquifer; the 30-foot boring will
provide site-specific information on the presence of a confining clay layer
beneath the site. Soil samples will be collected from the borings, two from

each boring will be sent for laboratory analysis.

As an optional field activity, one monitoring well (MW8-1) will be
installed at Site 8. The decision to install this well will depend on the
results of the other field activities at this site. This optional well will
provide water level measurements, hydrologic properties, and a groundwater
sample to determine the presence of contaminants. The depth of the well will
be approximately 10 feet below the water table so as to provide a representa-
tive water column for sampling. Soil samples will be collected during
drilling of the well to help assess soil contamination and two will be sent
for laboratory analysis. The groundvater sample will be screened for
contamination using the onsite GC. A hydrologic permeability test will be
conducted to provide hydraulic conductivity and transmissivity data for the

aquifer.
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One surface wvater and sediment sample will be collected in the drainage
ditch adjacent to the site. This sample will help to assess the effects of
potentially contaminated discharges on surface water quality and sediment

contamination at this site.

2.2.9 Nonsite-Specific Activities

Various nonsite-specific activities will be implemented during the SI.
These activities will aid in site-specific work as well as helping to charac-

terize more fully the geologic and hydrogeologic conditions at the Base.

Four background soil borings, each 30 feet deep, will be drilled to
collect soil samples for analysis. These analyses will determine the
compounds present in local native soils. Analytical results will determine
the local background conditions to be used comparatively against site-specific
soil sample analysis. The depth of these borings will be that of the deepest

site-specific boring so that comparisons can be made.

Twenty-six soil samples will be collected, and a minimum of two samples
from each boring sent for laboratory analysis based on onsite GC results.
The exact location of the borings will be determined during the SI field
program based on groundwater flow directions and results of the groundwvater

probe investigation.

Six sand points (SP-2, SP-3, SP-6, SP-7, SP-9, and SP-14) will be
installed near sites of concern. These points will provide water level
measurement points to help establish groundwater flow directions. Water level
measurements also will be taken from all monitoring wells and site-specific
sand points. These data will help determine groundwater flow directions as
vell as the effects of the installation of monitoring wells and sand points.
Hydrologic permeability tests also will be conducted on these sand points to
provide hydraulic conductivity and transmisivity data for the aquifer.

During the soil boring phase, 10 samples, 1 from each site, will be
collected for grain size analysis. Results will help determine the physical
distribution of grain size at the sites, which will be used to select the well

screen size.
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Immediate analytical screening of water samples will be accomplished
using an onsite GC. Results from this screening will provide nearly
instantaneous data as to the extent of potential contamination in the samples.
One sample from the Base drinking water well, collected before treatment, will
assess the chemical quality of the drinking water source and the potential for

migration of contaminants from the surficial aquifer to the bedrock aquifer.

A summary of the SI field program; the number of sampling points,
samples, or tests; and the purpose of each activity is presented in Table 2-2.
Chemical and physical parameters to be evaluated for in the surface wvater,
groundvater, soil; and sediment samples collected in the field are listed in
Table 2-3. The chemical parameters listed in Table 2-3 were selected based on
the history of activities at the sites to be investigated. Ignitability and
EP Toxicity tests are included for determining if the drilling waste generated
is hazardous and will have to be manifested and disposed of at a special
landfill. A full suite of metals analyses is proposed because potential
contaminants used or disposed of at the sites under investigation may have

contained dissolved metals and as such should be tested for.

2.3 DATA EVALUATION AND ASSESSMENT

Assessment of the field and laboratory data collected at Toledo ANGB will
include an interpretation of the hydrogeologic framework underlying the sites
of concern at the Base, a determination if contamination exists at the sites,
and, if identified, a preliminary assessment as to the risks that contam-
ination poses to human health and the environment. Based on this evaluation,
vhether immediate responses or interim remedial measures are necessary, and
whether sufficient data are available to develop remedial alternatives for the

sites of concern, will be assessed if necessary.

2.3.1 Data Evaluation

Following completion of the field and laboratory activities, all
analytical data will be validated to determine compliance with approved
quality assurance/quality control (QA/QC) methodologies and data quality
objectives (DQOs), and evaluated using approved analytical procedures. The
data evaluation will address each of the specific project objectives outlined

previously.

2-20




Bura0q T10S | @

seqoad Te1eMpUNOI8 (O @ suwotidp o
+jutod Buri0iTUOW TOAST J9lem apraoad
19115 PEANR] UOTIBUTIRIU0D TO1eMpunots
Tetauwiod UO UOTI|ILIOJUT IPIAOGI] @ ardues 1eyenpunois 1 @ Aurpdees R1RAPUNOT) €
*311S 1€ BIEp A TATSSTUSURD) T4 Surao) Tuow
pue A3TATIONPUOD DTINRIPAY ToJmbe dpraoid © ur 1s9) ArTIqesud T @ Bur1se], O1B0TOIPAY @

StsATeue 1oy sorduwes 1105 7 @
“Tres 1e 21s e sopdwes T10S apraoig sodues T10s [ ® UoTIETTRISU]
*211S |peaueq JTdes JOIEApUNOIS 3pLaoad @ (T-T) TTen Butzoituow 1 @ TTen Butaoi1Tuoy @

*poluRLIEA 3T

ATuo stsfTeue 10] jues pue J9 2)1Tsuo Bursn m
peuseds ety 3 TTin seduwes Buturema o
‘pozireue A1oyeioqe] 9q W sBurioq stsfteue Ax0jeI0qe]
19dosp ap woy serdwes 4 pue Burioq 303 (wurtumm) sSTdwes g
MOTTEYS PES Woxj POIOSTIo0 sofdues 1105 7 @ sordues 11os 17 ®
*EQTR 9)TS Yleausq STTOS ur juesaxd WK -1
ST UDTIEUTWEIUOO JT SUTUIRISP 01 STsATeue @] 8- ¢
£103e0qet 303 sorduwes Tros 109TT0p @ (g-1d 03 1-1g) sBurioq {yos ¢ @ sBupiog T10S ©
* SIUBUTIEIU0D
JO WOTINGLNISTP pue sowesaad 03 predaa 1 *oN ®aay Buyurei]
31A BBIE TS JO SDUBSSTEUIOIDI PTA0I @ saqoxd Qf @ $3Q01J T)BAPUNOIY) @ Iy [ ANTS
£11ATI0y 30 @sodmyg s1s9], 10 ‘sordues Amnwy ars

‘sjuT0g JO IOqUIN

OIHD ‘NOINVIS ‘DIDNMIV SSHAIRA OMXI0L ‘GEVD TVROLIWN ¥IV OTHO 3L IV
SALLTALIN (HIA NOIIVOLISAANT 3ITS GEKINSH00E 40 WS 77 IRV




AN @ suoniydp @

*311s 01 Jude(pe

PITp S3euTeIp UT SIUSHITPSS pUe Iajes sordwes JuBUTPas g Burdweg
S0EIMS UT UOTIEUTEEIUCO TeTiudjod SSassy e sordires 1o1EM S0RIMS 7 @ IUBUTPaS/I9)eY eIMS @

+utod Burio) Tuow ToAST I91eM dptacad
{931S pESUBq UOTIEUTERIUCD 191eApUNOid

Terauod Uo UDTIRILIOJUT JPLAOCII @ aTdwres xo1enpunoIB 1 @ Burrdueg @IRAPINOI) @
*911S Je ElEp AITATSSTUSURI) T Buri03 ruow
pue A3TATIONPUOD JTTMeIpAY I8 Inbe apraoig @ utr 159 LarTiqesured 1 @ Burisa], d1ioToIpAy @
stsfAreue 10] soTdues TI0S 7 @ H_
“TT 1€ 1S pesueq SoTdwes T10S aplaoig sordues 1105 [ @ wTnIETTRISu] «
"911S pEvuRq STdues 19)eApunoal apraoid @ (1-2%) T Burioituow | @ Tren Butioluoy @
‘pojueLren JT ATuo STSATeue 10 Jues
pue 0O 911SU0 BuTsn pIUSSIOS PTRTJ 3q [[IA
sordwes Buturensy -pozieue Alojeroqer aq stsAreue K1o0yeioqer
T{n Butaoq desp e 103 serdues o3 pue 103 (wrurumw) saydues g
8ut10q MOTTEYS YoeS WOIy SITAWeS T10S oAl © soydues T1os 17 ®
‘EaIe 3)TS yPeaRq STIoS ur Juesaad 1P E -1
ST UOTIBUTWEIUOD JT SUTWIDIAP 03 STsATeue 199 8 - ¢ Z "oN ey Buturex}
£10jei0gET 103 SOTdEES T10S 199T(0D © (€-749 01 1-749) sButioq [10S € @ sBuriog 1105 @ aIyg iz ArS
f1ATI%Y JO sodmyg s1seL 10 ‘sordweg fanoy ars

‘sjutog 30 ToquIY

(PeuImIun)) OTHD ‘NDINVES ‘DIDIAIV SSEIXH OGAI0L ‘CEVID TVNDLIWN ¥IV OIND 31 IV
SALLIALLN (T4 NOTIVOLISIANI ALTS GENSSIOR 0 DS "7-7 FEVL




STon Butioituow 7 e
sdutioq T10S 7 @

soqoad 193empunoaB () @ suotidg @
2)1S Ik STEM Buri10) TUOW
*231S e LQ11Tenb Io1eM U0 EIRp 3prA0l] @ woay sofdiwes Iv1eApunois 7 e BurTdues IPi1eApUNoT) ¢
1S
BurArepun sTeLIOIEW JO A TATSSTUSURT) jutod pues pue TTam BuTI0) Tudu
pue A1TATIONPUOD DTTNRIPAY Sp1a0id @ e Ut S1s9) A TTIqEsUT™g @ Butisa], O1BOTOIPAY @

S1sATeue 103 soTdues T10S 4 @
sordures T10S 41 @
2 (z-emi UOTIETTEISUL
ypeaweq jutod Burydies 1e)eMpunold 3praoig @ 01 T-¢M) STTn 3urIolTUCU 7 @ Ty BurI01TUOY @

*35eg 1B SUOTIRIATP MOTJ
T(e®A0 JO UOTIBUTILISISP 01Ul derodiodut
osTe ‘@11s 1e jutod Burwseros A1 rrenb
I93en pue BuTI0)TUOW TIAST I91es 3praol] @ (€1~dS) jurod pues 7 @ UOTIBTTEISUT JUTOJ pUeg @

2-23

*pojueLIeA JT ATUO STSATeUR 10J WS
pue Jp 211s-uo BuIsn pateIOs PRIY 3q (A

sordues Buturewsy ‘pozATeue A101eioqe| q stsfteue
TTw Surioq desp ypes woiy soTdes oy pue £10yexoqer 10) serdres gy
Burioq mOTTEYS YoES woxy SOTdwes T10S om @ sodwes T10S gy @
*211S iesueq SISTXO W\ 0L - T
UOTIEUTIRIUOD JT SUTWIDISP 0) STSATeue W g-G
£x0ye10qET 103 SOTAWeES TI0S 1IST[CD @ (¢4 03 1-£4) sButioq T10S /[ @ sButiog 105 ©
| ¢ *oN ee1y Bututely
SeaTe 911S JO SOUESSTEULODDI TEITUSLDOIPAY @ sqoad T @ S8q0l1d TOIEMPUNOI) @ a1ty :f TS
A1aTnIoy Jo asodmyg S3s9] 10 ‘sordurg Awnnw ANTS

‘syutod JOo ToquNN

(poruruo)) OIHD ‘NOINVES “DIODMIV SSANIXH OCXIOL ‘GEVITD TYWNDLIVN IV OIHD 3Hl IV
SHLLIALIV (TEALd NDLIVILISEANI LIS CARNEOBH 30 VIS 77 THVL




ST Burzoituow 7 @ suoradp ©

*3}1S Ypeawsq ejep LQ11Tenb 1@jem Ipraoag @ o1dures 1oyempunoa8 | o AurTdwes FP1EAPUNOT) @
‘3115 JE B'lep QJTATSSTUSURI) jurod pues pue TTam BUTI03 TUOW
pue A3TATIONPUOD OTTNEIPAY apra0lg @ pee ur Aunisel AQrTIqesnyg o But3s9], O1B0TOIPAY @
stsAreue 10J sordwes 1105 7 @
"311S 18 worIeoo] Burise) OrBoToapAy sordwes 1106 [ ® uwnIeTTERISU]
pe ‘ead] @ien ‘ATTenb 1ejen spracag e (1-vm4) T Burzoiruow 1 T 3utaoi1TUoy ©
"UOTIE00T BUTUSOIOS TEOTURYDOIPAY pue jutod 8
BuT103 TUOW UOTIBASTS IS1EMpUnca8 spraoid @ (Z1-dS) urod pues 7 @ UOTIETTEISUT IUTOF PUesS ® N
Axo3eI0qET
0} (wnurrutw) sordwes gy
sotduwes 105 4C ©
WY X -T
TS W93 8-7
A SITISPUN UOTIBUTIRIUCD JT SUTWIRI] © (78 01 1) sBurioq T105 4 © s@uriog T105 @
*SUOTIBX0T 4 BITS SATIEUIITE ¥ "ON ®oxy Buturel]
pue § 21TS JO IVURSSTEUUOIDI TESTWBLDOIPAH @ soqoxd oz @ S9qOld I9Iempunory) e a1y 4 IS
Aa1A130Y JO @soding $159], 10 ‘sopdueg Anuwy TS
‘siurod 30 ToqUIN

(PorumIUn)) OTHD ‘NDINVES “DMDIMIV SSANIXA OCANL ‘GAVID TNOLIN ¥IV OIND 3HL IV
SALLIALLV JHEIA NOLIVOLISINI ZLIS CANSHIOR 40 DV °2-7 TEVL




saqoad oyeapunoasd (o] e

sBurioq T10s 7 @
ST Butaoituow 7 @ swnidg @
*911S
deau |PITP ABeuTerp ur JUSWTPSS pue Iem oydwes JuBurTpes 1 @ Burdwes
VBINS UT UOTIBUTURIUOD TETIWwlod Sseow e aTdres 1@em 0PIMS | O JUUTPOS/IDIBN SOBIING @
G 91§
10J worjEmIoJuy L3TTend Io1BM SPIACI] @ sordwes )espunoal ¢ o AurTdmes FOIRAPUNOT) ©
G °11s
BurATTopun 1PJTMbe 10] EIEP ATAISSTW T 3ur10) TUow
-SUenl pue AJTATIONPUOD OTTNEIPAY 3pTroig @ (pee ut 1se) A1TTIqeaueg @ Bur1s9], O1S0TOIPAY @
Kxoyexoqer
01 (wwrum) soydwes 9
SoTdwes 1105 7 @ q
‘G 311§ e UoTIBUmReIu0d 1297 GT 01 (E-GM uotierreIsul 3
stros Teriueyod wo e3ep apracag @ 01 T-GMH) STToA BuraoiTuow ¢ @ TN AurI0iTUOK ©
stsfyeue A103e10qE]
103 sofdres 9 ¢sordwes /1
2 193 8-17 ‘W@ 0E -1
PunoTe B1EP UOTIBUTURIUOD STIOS 3p1A0lgd ®  (Z-Gd 01 T-GH) fsBurioq TY0s 7 @ sBuriog T105 @
*UOTIPUTIRIUOD JO 3png TuBew
pue 1WBIXS JO uoTjeuruelap Areunrrpoad
£911s Sutpunoms seage 0) pejeaSw sey ey
211s woxy aBeyesT 10 adeqTids J1 auTUIRI] € soqoad Oz @ S9qO1d IDILAPUNOT) © aBe101s 7J0d  :G 311§
L1ATI0V Jo asodmg S1s9], J0 ‘sordueg Lny ars

‘sjurog Jo Toqury

(PorurIuwnD) OIHD ‘NDINVES “‘DIDNIV SSEXA OQFIOL ‘GIVID TWDLIW ¥IV OIND 3L IV
SALLIATLN HIA NOLIVOTISAANT J1TS GXNSS0R 30 DS 77 THVL




*SIUSITPeS J0J EIEp TP
pue ©1Ep A17TEND TO)eA DEFINS IPLAOIT ©

*/ IS 10] woTIRWIOFUT AJTAISSTW
-5ue1) /K1 TATIONPUOD JTNeIpAY 3praolg @

*9seg T[BIeAO 0] pue / TS JO JuumBrre
Buwote sjurod Burao)tuow TeAST Ie)en Spra0ld @

*SIUBWTPSS 103 BIEP TEOMRP
pue exep f37Tend 1ejen S0BIMNS 3pPLA0I @

*Q 9IS J0J UOTIBMIOFUT AJTAISSTW
-5ue] /A1 TATIONPUOO DTTNeIpAL 3praoid @

*aseg TTeI9A0 J0J pue 9 3)TS JO JusuBTTe
Buore sjurod Buraoltuow [9AST I91eM SPTAOI] @

soydwes JuswTpes 7
sordwes Jolen doEJmMS 7 @

SoTdwes JusuTpes 4
sordaes 191es oINS H ©

jutod pues
[Pee ut sis9) LaTTIqesumogd @

(T1-as

‘01-dS ‘#-gs) siutod pues ¢ o

SoTdwes JUBWTPeS 7
sotdures 191em 30EJMS 7 @

SSTdwes JUSUTPSS €
sordves 1o1en 0EIMS € ©

jutod pues
Pee ur 51531 LITTIqesursy @

(8-aS
‘G-dS ‘1-dS) siutod pues ¢

sworidp

BurTdues
WBWIPSG/TBNEN VLIS €

Burise], drBoroIpsy @
UOTIBTTEISUL JUTOJ pues ©
swtnidp

BurTdues
JUBUITPSG/IDIEp I0BIING ©

Sut3s9), SBoToIpAY @

UOTIeTTeISUT JUTOd pues o

eaxy afeurexg

wsey 1 s S
o

eaxy aleurexg
umwiIsep :9 AIS

£1A11%y Jo ssodag

5159], 10 ‘sordueg
‘sjutod Jo ToquEN

Lanwy

31

(penumiunD) OIHD ‘NOINVAS “THOIMIV SSETMXA OO ‘GEVID TVNOLIWN ¥IV OIHD 3HL IV
SALIIALIV QHLI NOIIVOLISIANT ZLTS GANSSOEE 40 DWMSS “2-C THVL




*eymbe soTTeys 10 elep A TATSsTusuen Trea 3ut0) TUOW

pue AITATIONPUOD DTTIRIPAY JpTa0ld @ ur 193 Larqiqesured 1 @ ~
sTsfteue Y
*soramdoad o13010980apAl pue £aoyezoqey 103 sordwes g o~
JURINSESw [OAST Jolen praoad {stsATeue sordwes / o
303 seTdues 1oyeApuno1d AOTTEYS SpPTAOI] @ (1-8-M) T BurioiTuow | @ Sigel N
*911s 01 1usoelpe yiItp a7dmes JUSUTpes 1 Surdweg
afeureap ur AatTenb 5@1EA 90BIINS SSOSSY @ apdires 1o3en oEIMS T O JUSWTPIS /I91ey TG @
stsfTeue
Aioyexoqey 103 9 ¢soydmes /i
WO -1
*uoTjemogut dStydeadriens WY g-1 G °ON a1y Buturel)
‘stsfrewe f101e10qe] 103 soTdmes apraoig @ (z-8d 01 1-89) sBurioq {105 7 @ sBuriog 1105 @ arry :g ATS
L7113y Jo asoding 5159, 10 ‘sardweg Qwnuxy ars

‘s1ut0d 30 ToqQEN

(poumunD) OTHD “NDINVAS “‘DIDIMIV SSNAXA OQFI0L “GIVID TWDLIW IV OIRD 3HL IV
SALLTALLN JTHIJ NOLIVILISIANT LIS GANSHOR 40 WIS “¢-7 TWVL




1@Jmbe moTTEUS 10] elep A1TAISSTUSURT) jutod

pue A3TATIONPUCD DTNEIPAY 3pTA0Id @  pues pes uT 159) ATTIqeaursy @ Butise], OT30T0IpAY @
stsATeue
£101e10qeT 203 (WrmTUTW)
*(SuoT3TPUOY punoaBpeq) STIoS SATieu sordues 9 ‘sodwes [10s 97 @
ur Jwesaad spunodoo UTUIRIFP 01 STSATEUE
£r03e30qET 107 SSTdWES [rOS 1%\TC) @ 1993 (1 03 sBurioq Tlos 9 @ sBuTIog [TOS puncaBipoeg @
(W1-dS ‘6-dS ‘(~dS ‘9-dS
jutod Bur101TUOm TRAST FB3EM BPLAGI] @ ‘¢-dS ‘z-dS) sautod pues 9 @ UDTIETTEISUT IUTOJ pues @
BuTuReIos
ardwes jioddns 03 eIEp punorewm) Mornb
apraoad {sordures Jo sTsATeuUR 91TSUO 2PlACI] @ sosATeuy 0O 31ISW) @ %
(o]

“poapx] 01 Feymbe
TerIIaNs WOy SIUBUTWEIUCd Jo UoTIRIBTW (Juamean)

J03 Teriuwlod Ssosse {50In0S Iojen a1032q) Burydwes
Suprap Jo A1TTenb [EOTURP SUTIIRIA] @ oTdues 1 @ Tren 1908y Aunpunag @
*S9ZIS WDIOS
pue TaARI3 T[aw JO UOTIOITES pue IzZIs
urexd jo uorINqrIiIstp TedtsAd sutwrelag @ se1dwes O] @ sosATeuy 9z1S uTeay @
sjutod pues pue STTRA SRUWWHIN
*SUOTIDRITP MOT3 Io)enpunoal surmeiag @ Sur10yTuom woxy syutod €7 € SurI0iTUON TaWT] JOlEN © 21310adg~2) ISUON
A1aTI0y Jo dsodmyg $1S9], 10 ‘sardueg Anny A1

‘syutog 30 ToquIy

(prwrpuo)) OIHD ‘NOINVES “DIDINIV SSEAIXA OJFIL ‘GIVTD TWOLIWN dIV OIID 31 IV
SHIZIATION (EI3 NOLIVOLISEANT ZLIS GEAINSRIOD 0 WS °2-7 TRVl




TAHR 2-3. SITE-SPECIFIC SUMMARY OF CHEMICAL AND PHYSICAL, PARAMETERS TO EE TESTED FOR IN SAMPIES PROM
(HIO AIR NATIONAL GUARD BASE, TOLEDO EXPRESS AIRPORT, SUANTON, CHIO

Site Site Site Site Site Site Site Site  Supply Back-
Parameters 1 2 3 4 5 6 7 8 Vell ground

GROUNDVWATER, SURFACE VATER, SOIL,
AND SEDIMENT CHARACTERIZATION

Contaminant Characteristics:

>
>
=
>4
>

Total Petroleum Hydrocarbons X X X X X
(SW3550/EA18.1)

Priority Pollutant Metals X
(SW3050/6010)

Volatiles (SW8240) X

Semivolatiles (BNA) (SW3550/8270) X

1,2-Dibromomethane (SWS030/302.2) X

>
>
>3
=
>
>
>
>
=

> ¢ > X
> ¢ X
> =

>
e
> > ¢

EP Tox" (metals, pesticides, and X
herbicides)

Ignitability" X X X X X X
Vater Quality Parameters:

pH
Temperature

Specific Conductance
Alkalinity

Iron (SW3005/6010)

Manganese (SW3005/6010)
Sulfate (A429)

Chloride (A429)

Magnesium (SV3005/6010)

Sodium (SW3005/6010)

Potassium (SW3005/6010)
Calcium (SW3005/6010)

Total Dissolved Solids (E160.1)
Total Suspended Solids (E160.2)
Nitrate - Nitrate (E353.1)

>4 D¢ DS >
> ¢ DE D4
D¢ D¢ D¢ ¢
> D¢ DG

26 D¢ ¢ DG DE D¢ D DG D¢ DG D¢ DG D D ¢
2 DC D¢ DG D4 Dd DG DG Dd DG D D¢ DG DG DG
P4 DG D¢ DA D DG DG D¢ D DG DX DG D DX D4
DG 3¢ G DG D DC DG DG DS N DG DG B D ¢
DG 24 X DG DG 24 DX D¢ DS D4 D¢ DG DG D D¢

Physical Characteristics:

Soil Engineering Classification X
(D2488-84)

Grain Size (D422-63)

Permeability Tests (D2434)

Consolidation Tests (D2435-80)

»¢ X

> D¢ ¢ >

.><><>¢ >

6 ¢ > >

fadka iy >
>
>
>

Notes:
*EP Toxicity and Ignitability analyses are necessary to determine disposition of drilling wastes.
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The evaluation of the hydrogeologic and analytical data, combined with
the preliminary risk assessment results (approach to the preliminary risk
assessment is presented in the following section), will be used to determine

wvhich of the following four recommendations should be made for each site:

e Take no further action and prepare a decision document
e Conduct a Focused Feasibility Study (FFS) and Remedial Measure (RM)
e Proceed to a Remedial Investigation (RI)

e Initiate preparation of engineering plans and specifications for
removal of the contamination (response action).

The evaluation of the field and laboratory data, validated data, and
results of the preliminary risk assessment will be presented in the SI report
(described in Section 2.4). If remedial actions at Toledo ANGB are
recommended, based on the observed magnitude of contamination and the risks
associated with the contamination, SAIC will develop preliminary remedial
response objectives. These objectives will be developed with respect to the
contaminants of concern, the areas and volumes of contaminated media, existing

or potential exposure routes, and receptors of concern.

2.3.2 Preliminary Risk Assessment

A critical component of the SI will be the preliminary risk assessment.
The objective of the risk assessment is to evaluate the potential threat to
human health and the environment in the absence of any remedial action. As a
result, the assessment provides the basis for determining whether remedial
actions, immediate response actions, or no further actions are necessary at

the sites under consideration given the information available from the SI.

In general, the objectives of the preliminary risk assessment will be
attained by identifying and characterizing, to the extent possible, the

following:

e Toxicity and quantity of hazardous substances present in relevant
media (e.g., groundwater, surface water, soil, and sediments)

e Potential exposure pathways and extent of actual or expected exposure

e Population(s) at risk
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e Extent of expected harm and the likelihood of such harm occurring
(i.e., risk characterization)

e Acceptable levels of exposure based on regulatory and toxicological
information.

The preliminary risk assessment, conducted during the SI, is a screening
level risk evaluation based upon the available SI data. This assessment
differs from the baseline risk assessment, normally conducted as part of an
RI, in that a comprehensive data set may not be available. The preliminary
risk assessment may focus on hypothetical exposure of receptors to chemicals
in order to derive a measure of the potential risk. The level of analysis
will be more general than a baseline risk assessment and there may be no
quantitative estimates of transport and fate available. The preliminary risk
assessment will follow the basic standard procedures, but may only provide a
preliminary measure of the potential for adverse affects. However, the
process will assist in evaluating the need for a more comprehensive assessment
(i.e., RI and full risk assessment).

The risk assessment process can be divided into the following four

components:
e Contaminant identification
e Exposure assessment
o Toxicity or hazard assessment
o Risk characterization.

The following sections provide an overview of each component that will be
included in the preliminary risk assessment for Toledo ANGB. Each component
will be conducted, to the extent possible, given the data collected during
the SI.

2.3.2.1 Contaminant Identification

The first step in the assessment process is to identify all potential
contaminants of concern. From the full listing of all chemicals identified at
Toledo ANGB, compounds will be selected as the subject of the risk evaluation.

It is often impractical and unnecessary to evaluate all chemicals present at a
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waste site. Representative "highest risk" compounds may be selected on the
basis of the quantities present at the site, the extent of environmental
contamination or toxicity, and the mobility and persistence of the chemical in
the environment. Guidance on the selection process is contained in the Super-
fund Public Health Evaluation Manual (EPA 1986) and in the Ohio Environmental
Protection Agency (OEPA) water quality criteria included in Appendix A.
According to U.S. Environmental Protection Agency (EPA) guidance, if less than
10 to 15 chemicals are actually identified at a waste site, it is not
necessary to select indicator compounds, and all chemicals found will become

the focus of the evaluation.

2.3.2.2 Exposure Assessment

The objectives of the exposure assessment are to identify actual or
potential exposure pathways, characterize the potentially exposed populations,
and determine the extent of the exposure. C(Critical to the exposure assessment
is a quantification of the releases of éontaminants of concern to each
environmental medium (from all sources at the waste site). The results of

these analyses provide data on the magnitude and extent of contamination.

In a public health risk assessment of hazardous waste sites, exposure
pathways that may be identified include ingestion of contaminated groundvater,
ingestion of soil or inhalation of contaminated soil particulates, dermal
contact with soil and water, and inhalation of airborne particulate or
volatile compounds. All of these pathways may be considered in the evaluation
of release of chemicals from the Base. Dose estimates will be developed for

each chemical of concern for the receptors at risk.

Once the baseline concentrations of indicator chemicals have been
determined at exposure points, these levels will be compared to applicable or
relevant and appropriate requirements (ARARs) established for Toledo ANGB.
EPA considers drinking vater maximum contaminant levels (MCLs), maximum
contaminant level goals (MCLGs), Federal ambient water quality criteria
(FVQC), and state environmental standards to be potential comparison values
(ARARs) for ambient groundwater and surface water concentrations. The
selection of ARARs for the Base will be made to correspond to the medium

(e.g., water) for which the ARARs were developed. For example, the most
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appropriate comnarison values for potential groundwater and surface water
exposure via drinking water are the Safe Drinking Water Act (SDVWA) MCLs and
MCLGs. Ohio has not yet developed state groundwater quality standards. ARARs
have not been developed for evaluating concentrations of indicator chemicals
in soils. Soil samples will be collected from remote locations and the
concentrations of indicator chemicals in these soils will be evaluated and may
be considered representative of background conditions. Concentrations of
indicator chemicals determined at the exposure points will then be compared to
background levels.

2.3.2.3 Toxicity Assessment

The objectives of the toxicity assessment are to evaluate the inherent
toxicity of the compounds under investigation, and to identify and select
toxicological measures or endpoints to use in evaluating the significance of
the exposure. In the development of these toxicological measures, available
dose-response data are revieved on the adverse effects to human and nonhuman
receptors. Dose-response assessments for noncarcinogens provide an estimate
of the no-observable-adverse-effect level (NOAEL) or lowest-observable-
adverse-effect level (LOAEL). For carcinogenic compounds, the dose-response
assessment yieldé estimates of probability or range of probabilities under

which a carcinogenic effect will occur at a specified level of exposure.

2.3.2.4 Risk Characterization

The last step in the preliminary risk assessment for Toledo ANGB is risk
characterization, which is the process of estimating the potential for adverse
health or environmental effect under various scenarios of exposure derived in
the exposure assessment. This objective is attained by integrating informa-
tion developed during the exposure and toxicity assessments to characterize
the potential or actual risk. It is common practice to consider risk charac-
terization separately for carcinogenic and noncarcinogenic effects. This is
due to a fundamental difference in the way organisms typically respond fol-
lowing exposure to carcinogenic or noncarcinogenic agents. For noncarcino-
genic effects, toxicologists recognize the existence of a threshold of expo-
sure below which there is only a very small likelihood of adverse health
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impacts in an exposed individual. Exposure to carcinogenic compounds, how-
ever, is not thought to be characterized by the existence of a threshold.
Rather, all levels of exposure are considered to carry a risk of adverse

effect (risk per unit dose).

In summary, the preliminary risk assessment will be performed to evaluate
the potential threat to human health and the environment in the absence of
remedial action. It will provide the basis for determining whether remedial
actions are necessary or if additional investigations are required. The
results of the preliminary risk assessment may indicate that the sites do not
pose an actual or potential threat to human health or the environment. If
additional investigations are required, a full risk assessment will be

performed using all available SI and RI data.

2.4 REPORTING AND DOCUMENT REVIEVW

At the completion of the SI activities, SAIC will prepare an internal
draft SI report. The SI report will present study findings and interpretation
and analysis of those findings. The report will include maps, figures, and
tables, as appropriate, and will include analytical results, groundwater probe
results, and all other pertinent information. The report also will include
analyses, as appropriate, from the SI preliminary risk assessment. A

preliminary outline of the SI report is presented in Table 2-4.

Four weeks after delivery of the internal draft SI report, SAIC will
attend a review meeting at the Air National Guard Support Center (ANGSC) with
Energy Systems, NGB, and Toledo ANGB personnel. SAIC will incorporate
comments from the review meeting into a draft final SI report. This report
will be submitted within 3 weeks of the date of the review meeting dependent
upon the timeliness and nature of the review comments. SAIC will submit a
draft SI report for review by Energy Systems, NGB, Toledo ANGB personnel, and
regulatory (i.e., USEPA, OEPA) agency officials.

Following review of the draft SI report, SAIC will attend a meeting at

Toledo ANGB, with Energy Systems, NGB, Toledo ANGB personnel, and the

regulatory agency personnel to present the SI report and receive comments.
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TABLE 2-4. PRELIMINARY SITE INVESTIGATION REPORT OUTLINE
FOR OHIO AIR NATIONAL GUARD, TOLEDO EXPRESS AIRPORT, SWANTON, OHIO

EXECUTIVE SUMMARY

1.

INTRODUCTION

1.1 PURPOSE AND OBJECTIVES OF SITE INVESTIGATION
1.2 SITE BACKGROUND

1.2.1 Site Description
1.2.2 Site History
1.2.3 Previous Investigations

1.3 SITE INVESTIGATINN SUMMARY OF RESULTS
1.4 REPORT ORGANIZA11ON

STUDY AREA CHARACTERIZATION

SURFACE FEATURES (TOPOGRAPHY, MANMADE)

GEOLOGY (REGIONAL HISTORY, NATURAL FEATURES)

SOIL AND VADOSE ZONE (PHYSICAL, CHEMICAL)

HYDROGEOLOGY

ARARs AND EVALUATION CRITERIA (BACKGROUND CONCENTRATIONS)

NN
e o o o
NS WN =

NATURE AND EXTENT OF CONTAMINATION
3.1 SITE 1 - FIRE TRAINING AREA NO. 1

1.1 Soils Contamination
3.1.2 Groundwvater Contamination

3.2 SITE 2 - FIRE TRAINING AREA NO. 2

3.2.1 Soils Contamination
3.2.2 Groundvater Contamination

3.3 SITE 3 - FIRE TRAINING AREA NO. 3

3.3.1 Soils Contamination
3.3.2 Groundwvater Contamination

3.4 SITE 4 - FIRE TRAINING AREA NO. 4

3.4.1 Soils Contamination
3.4.2 Groundvater Contamination

3.5 SITE 5 - POL STORAGE AREA

5.1 Soils Contamination
.5.2 Groundwater Contamination
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TABLE 2-4. PRELIMINARY SITE INVESTIGATION REPORT OUTLINE
FOR OHIO AIR NATIONAL GUARD, TOLEDO EXPRESS AIRPORT, SVANTON, OHIO (Continued)
3.6 SITE 6 - WESTERN DRAINAGE AREA

3.6.1 Surface Water/Sediments Contamination
3.6.2 Groundvater Contamination

3.7 SITE 7 - EASTERN DRAINAGE AREA

3.7.1 Surface Vater/Sediments Contamination
3.7.2 Groundwater Contamination

3.8 SITE 8 - FIRE TRAINING AREA NO. 5

3.8.1 Surface VWater/Sediments Contamination
3.8.2 Groundvater Contamination

4. PRELIMINARY RISK ASSESSMENT
4.1 CONTAMINANT IDENTIFICATION
4.2 EXPOSURE ASSESSMENT
4.3 TOXICITY ASSESSMENT
4.4 RISK CHARACTERIZATION
5. SUMMARY
5.1 SUMMARY (CONTAMINATION EXTENT, RISK ASSESSMENT)
5.2 CONCLUSIONS (DATA LIMITATIONS)
5.3 RECOMMENDATIONS
ACRONYMS
REFERENCES

APPENDICES
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This meeting will take place within 4 to 5 weeks of submittal of the draft SI
report. SAIC will incorporate comments from the review meeting with the

regulatory agencies into a final SI report to be submitted within 3 weeks of
the conclusion of the review meeting and will address comments received from

the regulatory agency officials.

The SI report will be a stand-alone document formatted in accordance with
the EPA Draft Guidance on Conducting Remedial Investigations and Feasibility
Studies Under CERCLA (EPA 1988).




3. FIULD PROGRAM ACTIVITIES AND PROCEDURES

This section provides details on the methods and procedures that will be
used during the Site Investigation (SI) field program at Toledo Air National
Guard Base (ANGB). A summary of the field program and the purpose of each
field activity is provided in Table 2-2.

3.1 GROUNDVATER PROBE PROCEDURES

A groundwater probe survey will be conducted at Sites 1, 3, 4, and 5 by a
Science Applications International Corporation (SAIC) subcontractor. The
groundvater probe survey is planned to help define the horizontal extent of
groundvater contamination in and around Sites 1, 3, 4, and 5 and to provide
information to optimize monitoring well locations. The strategy will be to
sample groundwvater on a regular pattern, beginning near the area of the known
source of potential contamination and progressing in the general directions of
contaminant detection toward points of no contaminant detection. However, if
surface or subsurface conditions will not allow penetration of the probe to
the water table, alternative sampling points will be attempted. Since no
quantitative information is available regarding subsurface contamination at
any of the sites of concern, the groundwater probes will be used to identify
trends in any contaminant patterns around the site. Probe spacing will be

adjusted as appropriate to delineate the areal extent of contamination.

Groundwater probe samples will be collected by hydraulically pushing a
hollow steel probe below the water table (approximately 4 to 5 feet below land
surface [BLS]) and evacuating groundwater with a vacuum pump. During the
evacuation, samples will be collected by inserting a syringe needle through a
silicone evacuation line that previously has been extended to groundwater
through the steel probe. Ten milliliters of unfiltered sample will be col-
lected for immediate analysis by direct injection into the gas chromatograph
(GC). Turbid samples will be allowed to settle before analysis. The sample
then will be subsampled (duplicate injections) in volumes ranging from 1 ulL to
2 mL, depending on the volatile organic compound (VOC) concentration. High

concentrations of VOCs will require sample dilution to minimize the impacts of
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column saturation. Following the collection of the sample, the probe will be
extracted from the ground and stored away from clean probes for decontam-

ination.

Sample concentrations will be quantified by comparison to compound-
specific, premixed, aqueous chemical standards of known concentration. Based
on the findings of the Preliminary Assessment (PA) and on SAIC’s experience,
the standards will be available for total petroleum hydrocarbons, total

xylenes, benzene, toluene, and ethylbenzene.

Samples will be analyzed using a Varian 3300 GC and a Spectra-Physics
SP270 computing integrator or equivalent. The detection limits for the
analysis are a function of the injected sample volume as well as the detector
sensitivity for individual compounds; thus, the detection limits will vary
vith the sample size, with a larger injected sample volume producing a lower
detection limit. Chromatographic peaks for compounds of interest must be kept
wvithin the linear range of the integrator; therefore, compounds with high
concentrations necessarily will use smaller injections to keep the equipment
response within the linear range. This may result in higher detection limits
for other compounds in the analyses (matrix effects). An electron capture
detector (ECD) will be used to analyze halogenated compounds and a flame
ionization detector (FID) will be used to analyze hydrocarbons.

Cross-contamination of samples will be prevented by purging syringes with
ultrapure (deionized, double distilled, ASTM Type II) water before sampling
and checking for contamination by injection into the GC. System blanks will
be analyzed periodically to confirm that no contamination is present in the
probes, adapters, or sampling syringes. Analytical instruments will be
checked continually for calibration by the use of chemical standards prepared
in vater from commercially available pure chemicals. All chemical standards
will be traceable to the National Bureau of Standards (NBS). Probes will be
used only once during the course of a working day and then thoreoughly cleaned

by steam cleaning before use on the following day.
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3.2 ONSITE GAS CHROMATOGRAPHY PROCEDURES

Laboratory-grade GC equipment will be used onsite during the groundvater
probe survey and drilling program to screen groundvater probe samples, surface
vater and groundwater samples, decontamination water, drill cuttings, and
discharge water produced during the aquifer testing and sampling activities.
Vater samples will be directly injected into and analyzed by the GC using the
procedures outlined in Section 3.1. Drill cutting samples will be prepared by
placing approximately 20 grams of each soil sample into a 40 mL VOC vial and
then sealing the vial with a septum cap. The soil then will be shaken or
gently heated for 1 minute before analysis and a volume of headspace gas will
be obtained using a syringe. This headspace gas then will be injected and

analyzed by the GC using the procedures outlined in Section 3.1.

Based on the compounds that reportedly were used at the sites, chemical
standards will be available to quantify the concentration of the following

compounds:
Site Analytes
Site 5 - POL Storage Area Total petroleum hydrocarbons,
total xylenes, benzene, toluene,
ethylbenzene
Sites 1, 2, 3, 4, 6, 7, and 8 - Fire Total petroleum hydrocarbons,
Training Areas and Drainage Areas total xylenes, benzene, toluene,

PCE, TCE, carbon tetrachloride,
bromochloromethanes, 1,1,1-TCA

3.3 DRILLING, MONITORING VELL, AND SAND POINT INSTALLATION PROCEDURES

The drilling, monitoring well, and sand point installation program at the
Base will consist of three activities: 1) soil boring and abandonment, 2)
monitoring well drilling and installation, and 3) sand point installation.
Table 3-1 shows the general drilling, soil sampling, and well installation
specifications for the field program. Figure 1-2 shows the proposed drilling
locations. The specifications have been developed using available site
information. Changes in the procedures may be necessary if site conditions
are not favorable for allowing planned procedures to be implemented. SAIC
will inform Martin Marietta Energy Systems, Inc. (Energy Systems) and the

3-3




"Tod3sp ST TAApPTYA
‘(S 1393 G Z1) Irq®™
Telen ap MOT3q 3393 O
I10 S)INSaI 2P dITSUO W
poseq uoTIeuTWeIUcO ou
AOys sordmes 1108 aATIN

(®) ot Y -J9su00 oMy araya ydag € *Z-1 amByy 395 1 STran Butao) Tuoy
‘S
199] g 01 SButioq oAl

- - - *1383 (g 03 Burioq awp € *7-1 aan8y4 395 € sAuriog 1108

¢ "ON VIV
ININTVL IS ¢ JLIS

‘(ST 3997 G°Z1) I1qy
Tolen a3 moTeq 1393 (O]
10 SITNSAT 7P ITSUO WO

poseq UDTIBUTWEIUCO OU
moys sordires [T0S IATIN

(®) o1 Y -085u00> oM} ARy dag € *7-1 am8y3 995 1 sTren But10) TUOY
~
- -
1397 g 03 sdurioq om,
- — — "398 (g 03 Burioq 3w € "Z-1 aunByy seg 3 sutiog 110§
1 "ON VIV
ININDVEL 314 °1 TALIS
(3993) (3%23)  (soyour) \pdq (1997) wneo]  STEH/sButiog adfy, Sutiog/e1TS
9lqel =ey Mg PAE] miauweng Te101, Team™iul 30 ToqEy
deg wRrg wRIs aprsur ardweg 1105
™
(31geotrdde 31) woriedryTORds UDTIETTEISUT TToM swriedTyTRds AT Tep/Autiog Trog

OIHD ‘NDINVES .ggg.sggagggag
LIS 3L ¥ SNOLIVOIATRIS NOLIVTIVISNI TIHA W INITIDE] ‘VEND  °1-€ TEVL

R |



S S 4 ‘3993 8 *¢-1 amBl4 385 1 jutog pues
*1odasp ST TesapTys
‘(ST 1993 ¢°Z1) °rq;m
Tojen apy moT=q 31993 (1
10 s1TNsa1 Jp 3 TSWo W *EJ®p PIOIJ WO

Poseq UDTIEUTIEIUCO OU poeseq preY3 UT peledOTaR
AOoys soTdwes [10S 3ATIN 3q 0] V4 woajy 311s

(®) ot ¥ -D9sum0 aA) ameys dg € e pOJEo] AeAanivIwe] 1 STToA 3ut103 TUoy
‘S *31TS 10J UOTIL0T aaTd
1393 g 01 sBurioq om) —euP)Te Je sAurioq omy,
{911S 1PW Je 3w ‘S *91TS 10] UOTIEDO]

— — — 1393 (g 01 sBurioq omp € vd e sButioq om] 4 sBuriog 105

Y% "ON VAV

ININTVEL 14 % 3LIS
*12d58p ST JoAPTYA
‘(ST 1993 G°Z1) g™
Jolen Ap AOT=q 1393 O
IO SITNSA1 JF) SISO W
PoSe] UDTIBUTERIUCO OU
moys soTdmes T10s aATIn

@ 0} ) ~J9su00 oM} arEya \pdeg € *Z-1 amByg 995 rA STTeN Bura0) TUDY
["a ]
S S 4 *1%93 g *Z-1 amByy 39g 1 siutog pueg ¢
‘ST 139] g 01 SBuTI0q 3Ald
- - - *339] (g 01 sdurioq o] € *Z-1 am3yy aes L sAutiog 1105

£ "ON YW
ININIVEL P14 ¢ TLIS

(3993) (3%3)  (sapur) pdag (1%e3) wnIes0]  STREA/SBuTI0f ad4], Butrtog/a11s
I[qel ey O AT mielg Te10L TeATUL 30 Toqury
tpdeg usRIS USRS IpIsuI Srdueg 105
™n
(31qecrrdde 37) wnIEdIyPAdS UOTIETTRISUT TN swnwIyTeads ATTIrag TTen/Autiog T10S

(poruoD) OTHD ‘NDINVES DIOJHIV SSEEIXR OGHI0L ‘GEVID TWOLIWN dIV OTHD ¥4 WVEI0S3 (LI NDLLVOLISSANT
LIS AL ¥0d SNOLIVOTATOAES NOLIVTIVISNI TR W ONTTIDED ‘TVEaND °1-€ YWVl

e —



*SINSA 7 21TSUD UO PIseq UDTIEUTIRIUDD Pa1d9)3p JO woilog (©)

*139}

- — - 0¢ 03 sAurioq om] € ‘peuTII®Ip 3q 0 7  sBuuog (105 punoadpeg

S S 4 *139] g — *7-1 amByy 395 9 sjutog pues
NITITN
JLITAIS-ALTSNN

(Tewotido)
(®) o1 Y *1393 G € *Z-1 amBry 3sg 1 STren Arrio) Tuoy
"139] g 01 sdutioq ¢

- - - *1997 (f 01 Aurioq | 3 *7-1 amBy4 aog 4 sBuriog T0S
G ‘ON VIV
ININIVSL 314 8 JLIS

S S 4 *199] 8 —  -sysaBrre p1Tp Bwory 9 siutod pueg

SY3YY INIVID NTISAn
QY NHISYd :/ W 9 SALIS

-1397 g 03 Aurioq | o
- - - 1393 (¢ 01 Butioq | € *Z-1 amByy 385 z sAuriog TY0S e
(®) o1 i ST 1397 G 03 ST ¢ € ‘ea1y afe101S 04 £ sTren Bur10d ruoy

V3V TNVI0IS 04 :C LIS

(3%93) (1%®3)  (sxpur) qdag (1993) wTIed0]  STTRA/SBUTIoY adf], Aunriog/e1ts
oTqel, ©ley 20T PAP] Paelg T®30] TeATIuL Jo Jogmry
tpdeg wRIS URIog aprsur a1dueg 1105
™ |
(srqeorTdde 31) WOTIEDIITIRNS UDTIETTERISUL TT=R suwniedryeds Burrriag [ren/Autiog 1105

(perwIIuoc)) OIHD ‘NDINVES THOSMIV SSEAIXA OGHIL ‘CHVD TWOLIWN ¥IV OTHD ¥0d WVDOE] QTHId NOLIVILISSANT
LIS S ¥0d SNOLIVOLIIORIS NOLIVIIVISND TR GNW INTTIIND TVEND) °1T-¢ TVl




National Guard Bureau (NGB) of any changes that may be warranted during the
field activities. The drilling and well installation program will provide
detailed geologic, hydrologic, and chemical data that will be used to

characterize the nature, transport, and fate of the contaminants present.

3.3.1 Soil Boring and Abandonment

Soil borings will be completed at Sites 1, 2, 3, 4, 5 and 8. All
boreholes for the Toledo ANGB investigation will be drilled using hollow stem
augers. The sandy nature of the soils underlying the site indicates that a
vater head may need to be maintained in the augers to minimize the potential

for "running sand" conditions in the borehole.

The hollow stem opening will be of sufficient size to permit soil
sampling and, in the case of monitoring well boreholes, the installation of
4-inch inside diameter (I.D.) Schedule 40 PVC screen, riser pipe, and sand
pack. Small diameter augers (6-1/4 inch outside diameter [0.D.]) will be
specified for use in boreholes that will not be completed as wells to minimize

the generation of drilling cuttings.

The soil borings will be sampled at 3-foot intervals beginning at the
ground surface in order to characterize completely the lithology of the
shallow subsurface. Soil sample spacing may be increased to 5-foot intervals,
depending on the field conditions encountered. Samples also will be collected
at changes in lithology. Specific soil sampling protocols are discussed in
Section 3.5.1. Upon reaching completion depth, all soil borings not completed

as wvells will be abandoned by grouting using a cement/bentonite slurry.

Each operating drilling rig will be supervised by an experienced
geologist for the logging of samples, monitoring of drilling operations,
recording of soil and groundvater data, and monitoring and directing well
installation procedures. Each geologist will be responsible for only one

operating rig.
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3.3.2 Monitoring Well Installation

Figure 3-1 is a typical as-built diagram for monitoring wells to be
installed at the Base. Specific well construction parameters will be
determined in the field based on groundwater levels observed during drilling

and onsite GC results.

Procedures for monitoring well installation using hollow stem auger

methods are described as follows:

e Once the borehole has been drilled to completion depth, the auger plug
will be removed and an appropriate length (10-foot minimum) of PVC
well screen and length of riser (4-inch I.D., PVC Schedule 40) will be
installed. All screen and risers will be threaded flush joint. The
well screen and casing will be steam cleaned before installation in
the borehole. Screen slots will be sized so as to retain a minimum of
90 percent of the sandpack material. The screen interval (10 feet
minimum) will extend from the existing water table to a depth 10 feet
below the water table to allow for annual fluctuation in the ground-
vater table elevation and to allow any free-floating petroleum, oils,
and lubricants to enter the well during purging. The top of the PVC
casing will be completed either above ground, with a protective
surface casing and guard posts, or flush with the land surface using a
steel protective vault and manhole cover (see Figure 3-1).

e Upon installation of the well casing and screen, the augers will be
raised in 2-foot increments and silica sand pack will be added. The
grain size of the sand pack will be two times the 50 percent retained
grain size of an aquifer sample. The grain size will be determined by
studying previously collected aquifer grain size data that may be
available from the Base or by running grain size analyses to determine
the optimum well screen slot size for the formation. The sand pack
should have a uniformity coefficient ranging from 2 to 3. With these
grain size parameters as guidelines, the sand pack will be chosen from
commercially available suppliers. The incremental lifting of the
augers and emplacement of sand pack will be continued until the sand
pack extends 2 feet above the top of the screen (this criteria may be
changed if groundvater levels are shallow). Periodic sounding with a
weighted tape during this process will ensure a continuous sand pack.

e Afrer the sand pack has been emplaced and measurements have been taken
to ensure its proper location, 2 feet of bentonite pellets will be
placed as a seal on top of the sand pack (this criteria may be changed
if groundvater levels are shallow).

e After the bentonite seal is in place and has been allowed to hydrate,
cement and bentonite grout will be placed from the top of the seal to
the land surface. Cement and bentonite grout mixtures will consist of
potable vater, bentonite, and Type I or II Portland cement with 94
pounds of cement and 5 pounds of bentonite per 6.5 gallons of water.
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o A protective surface casing capable of being locked to prevent
unauthorized entry will be installed within 72 hours of well
installation. A concrete pad having a minimum depth of 2 feet BLS
will be built around the casing and sloped to drain avay from the well
and will extend below the frost line. All wells will be fitted with
keyed-alike locks.

e Each well will be developed by surging and/or pumping until well water
is relatively turbidity free and acceptable in clarity and specific
conductivity to the SAIC Supervisory Geologist (i.e., where clarity
and conductivity have stabilized and show no further improvement or
reduction with continued development). The total volume of removed
water will be estimated and recorded. Wells will not be developed
within 12 hours of the placement of grout seals. VWells and sand
points will be developed between 12 and 48 hours after the placement
of the grout seals.

e A blank pump, with an 0.D. of 3-7/8 inches, will be lowered into the
well, and will pass unobstructed throughout the entire well depth, and
be removed from the well before well acceptance.

e An identification number will be steel-tagged on the protective
casing. The wells will be permanently marked before subcontractor
demobilization from the site.

® At each site, soil cuttings from drilling the borings and wells will
be placed on a plastic tarp and covered until samples of the soil have
been screened using the onsite GC. If the onsite GC analysis
determines the soil to be comparable in quality to the background
samples, the soil will be disposed of in any manner that the Base
deems appropriate. If contamination is identified, the soil will be
drummed and stored until the results are available. When the
laboratory results are available, discussion will be held with the
Ohio Environmental Protection Agency (OEPA) on the proper disposition
of the cuttings.

3.3.3 Sand Point Installation

Fourteen shallow sand points will be installed at Toledo ANGB at
locations shown in Figure 1-2. Sand point construction will consist of a
5-foot long, 2-inch I.D., continuous slot, wire-wound stainless steel well
point coupled to 2-inch I.D., Schedule 40, PVC riser pipe. Details of this

construction are presented in Figure 3-2.

At the request of the Base, nearly all sand points will be installed
flush mount, except those located in areas not in full public view. All
screens and risers will be set into augered bore holes of the same diameter as

the riser pipe. For nonflush-mount sand points, a steel surface protective
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casing and cement-filled guard posts will be set around the riser pipe after
it is installed, and a sloped concrete pad placed around the protective
casing. For flush-mount completion, the riser will be cut off to the
appropriate depth before installing the sand point in the bore hole, and a
protective casing and vault with a man-hole type cover will be set around the
riser pipe in a sloped concrete pad. Concrete pads for both types of
installation will extend the frost line. Once the concrete pads have
hardened, the sand points will be developed by pumping or bailing until the

produced vater is of acceptable clarity and specific conductance.

All sand points will be secured with locking, keyed-alike caps. Stamped
steel tags will be used to identify each sand point. Details of both stick-up
and flush mount sand point construction is shown in Figure 3-2. Sand points
vill be surveyed for location and elevation when a sufficient number are in

place to warrant mobilization of the surveying crew.

The technical merits, waste minimization benetits, and feasibility of
this type of installation will provide greater flexibility to the SI at Toledo
ANGB. Technically, the installations will allow broader definition of
hydrogeologic conditions impacting the sites of concern by providing a greater
number of monitoring locations. The shallow (2.5-foot BLS) groundwater table
beneath the Base and the generally sandy aquifer provide ideal conditions for
sand point usage. Generation, handling, storage, testing, and disposal of
vaste products associated with driven sand point installations are minimal as

compared to drilled in place installations.

3.4 SAMPLING PROCEDURES

The folloving sections discuss the various multimedia sampling procedures
that will be used during the SI at Toledo ANGB.

3.4.1 Subsurface Soils Sampling Procedures

Subsurface soil sampling refers to split spoon samples collected during
soil boring and monitoring well drilling activities. Samples will be
collected at Sites 1 through 5 and Site 8. Samples will be collected using




either standard 2-inch 0.D., 18-inch long split spoons, or 18-inch California-
type Ring samplers. Both types of samplers will be equipped with sand
catchers to minimize loss of sample. The standard split spoon samples will be
for lithologic descriptions only, and the ring samples will be collected both
for laboratory analysis and for lithologic descriptions. Shelby tube samples

also will be collected for geotechnical analysis.

California ring samplers are 3-inch 0.D. split spoons lined with metal
sleeves. As the sampler is driven into the ground to collect the sample, the
sample material fills the sleeves. Both brass and stainless steel rings are
used in the ring samplers to allow sampling for both organic and metals
analyses. Samples collected in brass sleeves are used for the VOC analytical
fraction, and samples collected in stainless steel are for metals analysic
WVhen the sampler is open, the rings are separated using a stainless steel
knife and the brass ring containing the VOC fraction is sealed immediately and

submitted to the laboratory for analysis. The remaining rings are either
capped and submitted for analysis (as the VOA ring is capped), or the sample
material is extruded, homogenized, and aliquoted to appropriate sampling
containers. By collecting the VOC sample fraction in a ring, excess
volatilization of the sample is reduced. In addition, this method also can

reduce the number of sample containers required.

The drilling equipment will be capable of performing standard penetration
tests in accordance with American Society for Testing and Materials (ASTM)
D-1586 and undisturbed (Shelby tube) sampling in accordance with ASTM D-1587.
California-type ring-lined barrel sampling will be in accordance with ASTM
D-3550.

All soil boring samples will be examined for the following

characteristics:

¢ Headspace organic vapor concentrations (using an HNu or OVA meter)

e Recovery

e Lithology (special emphasis on contaminated horizons)

® Grain size (visual)

3-13
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e Color (Munsell)

¢ Consistency and texture

o Relative density (based on blow counts, noncohesive materials)
e Moisture (visual)
e Fabric/bedding

e Standard penetration test (SPT) values (blow count recorded for every
6 inches of penetration [ASTM D1586])

e Other distinctive features.

Two soil samples from the vadose (unsaturated) zone will be sent to the
laboratory from each shallow soil boring or monitoring well borehole and four
soil samples will be sent to the laboratory from each deep soil boring.
Samples will be selected for laboratory analysis based on the results of the
HNu or OVA screening. If OVA or HNu screening does not indicate that any of
the samples contain greater amounts of contamination, the sample collected at
the wvater table, and an additional sample from the vadose zone, will be

submitted.

Grain size analyses (ASTM-D422) will be conducted on 10 samples from the
site areas. Since wells will not be completed in the clay layer that is
anticipated to be encountered beneath the Base, five undisturbed (Shelby tube)
samples will be tested for laboratory permeability (ASTM D-2434) and for
consolidation characteristics (ASTM D-2435).

3.4.2 Monitoring Vell and Sand Point Sampling

3.4.2.1 Purging

Before purging and sample collection, static water level measurements
will be taken in each well using an electric water level indicator or an
interface probe. If a layer of petroleum product exists on the water table,
it also will be measured by taking a water tab.e sample with a decontaminated,
bottom-filling, transparent bailer. Depths to groundwater will be used to
calculate the volume of standing water in each well, and therefore, will

determine the volume of water to be purged from each well before sampling
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according to the equation M’ x h x 3, vhere r = well radius (in feet), and
h = standing column of water in well (in feet). The equation indicates that a

minimum of three times the standing well/sand point water volume will be

purged.

Before samples are collected from the monitoring wells, three to five
casing volumes of water will be purged from each well using a submersible
pump, centrifugal pump, or bailer. Field measurements for temperature, pH,
and specific conductivity will be monitored during purging to ensure that
these parameters have stabilized. Well purging will ensure that a represen-
tative sample of the aquifer water (i.e., not stagnant well water) will be

collected.

Before well purging operations begin, between wells, and after purging
has been completed, the pump and/or hose will be washed with a laboratory-
grade detergent (e.g., Liqui-Nox/Alconox) and rinsed with potable water. A
sample of the potable water will be screened for volatile organics during the
groundwvater probe survey with the available onsite GC. The potable water will

be collected from a hydrant.

3.4.2.2 Groundvater Sampling

Groundwater samples at each well will be collected within 3 hours of
purging that monitoring well. Groundwater samples will be collected from nine
monitoring wells and one Base supply well. Samples will be retrieved using a
point-source, bottom-filling, Teflon® bailer and dispensed directly into an
appropriate prelabeled sample bottle containing the necessary preservative (if
any is required) for the analytical method. The samples collected for metals
analysis will not be filtered and laboratory analyses will be for total
concentrations. The results of the initial sampling will determine if
subsequent sampling for metal analysis employing filtering is necessary.

Field measurements for temperature, pH, and specific conductivity will be
taken at each well. Field calibration of measurement instruments will be
performed at the start of each day. Quality assurance/quality control (QA/QC)
sample collection is detailed in the project Quality Assurance Project Flan

(QAPP).
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3.4.3 Equipment Decontamination

Before sampling activities begin, between sampling intervals, and after
sampling activities at a location have been completed, all sampling equipment
(e.g., split-spoon samplers, bailers) will be decontaminated. The equipment
will be scrubbed with laboratory-grade detergent (e.g., Liqui-Nox, Alconox),
rinsed with distilled water, rinsed with pesticide-grade methanol, air dried,
rinsed with hexane, air dried, and final rinsed with ASTM Type II wvater.
Lines used to lower bailers into the wells will be replaced between wells.
Vater level monitoring devices and measuring tapes will be scrubbed with

laboratory-grade detergent and rinsed with distilled water.

Drilling equipment (including rods, bits, and tools) will be cleaned at
the decontamination area with a steam cleaner, laboratory-grade detergent
(e.g., Liqui-Nox, Alconox), and a potable water rinse before, between, and
after drilling locations. The decontamination area will be cleaned after each

use.

3.5 HYDROLOGIC TESTING

SAIC will conduct hydrologic aquifer permeability tests on all monitoring
wells and sand points installed at Toledo ANGB. Permeability tests will
involve the injection (falling head test) or removal (rising head test) of a
volume of water at a well or sand point, and the subsequent recording of the
water level response in the well as it recovers to equilibrium. The
permeability testing will be conducted to determine the hydraulic conductivity

of the natural formations and materials surrounding each well.

A Hermit Environmental Data Logger Model SE1000B (In-Situ, Inc.) will be
used to collect the data from each well digitally by recording water levels at
selected time intervals translated from a pressure transducer set in the well.
Before the start of each test, the date, internal clock, test number, and
sampling rate (timed intervals) and initial static recorder reading will be
checked and adjusted if necessary. The transducer parameters will be set
after the well is ready for testing to ensure that the reference level is set
at well equilibrium. After approximately 10 minutes, the data will be

reviewed, and the tests stopped after the water level has recovered to at
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least 90 to 100 percent of the initial drawdown. The data will be downloaded
directly to a field computer for review and analysis to ensure data quality.

Before the start of a rising head test, the transducer and a pump or hose
will be lowered into the well and the water level will be allowed to return to
equilibrium. Once the well reaches equilibrium, the test will be started by
turning on the pump. The data logger will be turned on immediately upon
reaching maximum drawdown with the pump (i.e., turning off the pump). The
pump or hoses will be fitted with a check valve to prevent water backflow into
the wvell from the pump or pump hose. A l-inch diameter submersible pump or a
centrifugal pump will be used to produce drawdown in the well. The transducer
will be set below the predetermined drawdown level. Water will be prevented
from exposing the transducer during drawdown by monitoring the transducer
responses on the data logger with respect to the initial reference level.
Alternatively, a vacuum may be applied to the well head to raise the water
level in the well (falling head test) and to allow instantaneous "injection"
of a vater slug into the well. This method is advantageous in that ground-
vater is not produced from the well, eliminating the generation of waste
product. The test method to be implemented will be dependent on the

subsurface conditions at each test location.

The recorded time-drawdown data will be processed using analytical
solutions developed by Hvorslev (1951) and Bouwer and Rice (1976) for

unconfined, partially penetrating wells.

3.6 SURVEYING OF MONITORING VELLS

After the wells and sand points have been installed at the Base, they
will be surveyed for the vertical elevation of the top of the well casing and
for the horizontal location of the well. The U.S. Geological Survey (USGS)
wvell in the vicinity of Site 6 also will be tied to this survey. The surveys
will be performed under subcontract by a land surveyor licensed in the State
of Ohio. The surveys will be completed to a vertical accuracy of 0.01 feet
and a horizontal accuracy of 1 foot. All surveys will be tied to U.S.
Geodetic Survey vertical datum (N.G.V.D.) and the Ohio State Coordinate

System,
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3.7 FIELD DOCUMENTATION PROCEDURES

Bound, water-resistant field books and water-proof ink pens will be used
to document the methodology, procedures, and events pertaining to sample and
data acquisition. The log books will be considered as formal documents
representing complete and organized records of all field activities. The

entries will include, but not be limited to:

o Personnel present (including visitors)
e Date

e Time

e Vork location

® Description of work

e Environmental conditions

Previous 24-hour and present weather conditions
Amount and date of last precipitation
Any other conditions or activities that would affect samples

e Soil sample descriptions

Organic vapor monitoring results (HNu)

Recovery

Lithology (special emphasis on contaminated horizons)
Grain size (visual)

Color (Munsell)

Consistency and texture

Moisture (visual)

Relative density (based on blow counts, noncohesive materials)
Fabric/bedding

Standard penetration test values (blow count)

Other distinctive features

e Vater sample descriptions

pH
Specific conductivity
Temperature
Appearance

e Sample numbers

° Field QA/QC data.
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A copy of these field books can be provided to Martin Marietta Energy Systenms,

Inc. on request at the completion of the field program.

3.8 VASTE MATERIALS HANDLING

Vaste materials, including drill cutting, development and purge water,
and decontamination water generated as a result of the SI program, will be

handled as follows:

e Cuttings will be retained on plastic tarps at the well site and
liquids will be drummed until they can be tested using the onsite GC

o If the onsite GC screening indicates the cuttings are comparable to
background soils and/or the liquids contain no detectable con-
tamination, they will be disposed of as the Base personnel see fit

o If the onsite GC screening shows above background levels of
contaminants in the cuttings or liquids, they will be drummed and the
results of the laboratory analysis will be used to determine their
final disposition.

After all data are available, the disposition of the cuttings will be

discussed with the State prior to the final disposal.

Containerized waste materials will be transported from the drilling site
to a staging area designated by Toledo ANGB personnel for storage. SAIC will
assist Energy Systems, NGB, and Toledo ANGB in contracting for waste disposal
services, preparing forms and manifests, and testing waste containers. Toledo

ANGB will maintain signature authority over waste manifests.
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4. PROJECT SCHEDULE AND DELIVERABLES

4.1 PRELIMINARY PROJECT SCHEDULE

The Site Investigation (SI) schedule, shown in Figures 4-1 and 4-2,
provides an approximate timetable for project tasks, including the field
investigative effort and coordination of document deliverables and review
periods. The SI as planned is estimated to require approximately 47 weeks.
However, this time period does not include a substantial break in field
activities between fall 1989 and spring 1990 (approximately 18 weeks) in the
event that wvinter weather conditions require demobilization of the field work
and remobilization in the spring. The schedules wvere estimated based on
general assumptions regarding the time required to prepare subcontractor
statements of work (SOWs), evaluate and select subcontractors, and receive
approval from Martin Marietta Energy Systems, Inc. (Energy Systems) on
subcontractors, the duration of the field investigative efforts, and the
duration of review periods and regulatory agency interaction. The schedule
does not include any optional SI field activities that may be required and
implemented as a result of field conditions determined during the SI. These
schedules are subject to modification, as appropriate, based on actual times

required to complete the program.

4.2 PROJECT DELIVERABLES

All project deliverables will be submitted to the Energy Systems Project
Manager, National Guard Bureau (NGB), and the Toledo Air National Guard Bureau
(ANGB) Environmental Coordinator. All deliverables will be submitted on or
before the dates indicated on Table 4-1. Submission dates are based on the
projected schedules (Section 4.1) and may be modified as required by schedule
changes. Table 4-2 provides the distribution list for deliverables.
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TABLE 4-1. APPROXIMATE DELIVERY DATES FOR SITE INVESTIGATION REPORTS
FOR OHIO AIR NATIONAL GUARD, TOLEDO EXPRESS AIRPORT, SWANTON, OHIO

Deliverable Due Date*

Internal Draft SI Report 22 weeks from Remobilization
Draft SI Report 30 weeks from Remobilization
Final SI Report 39 weeks from Remobilization

*Weeks from Spring remobilization of field activities.

TABLE 4-2 DISTRIBUTION OF SITE INVESTIGATION DELIVERABLES
FOR OHIO AIR NATIONAL GUARD, TOLEDO EXPRESS AIRPORT, SVANTON, OHIO

Recipient Internal Draft Draft Final
Martin Marietta Energy Systems 3 3 5
National Guard Bureau 5 5 20
Ohio Air National Guard 5 15 25

(Toledo Express Airport)
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SAIC STANDARD OPERATING PROCEDURE NO. 100
MOBILIZATION FOR FIELD ACTIVITIES

1. OBJECTIVE

To establish basic guidelines for planning the initiation of field activities.
Additional requirements will be specified for each site. These requirements
will be recognized through foresight and preparation. The checklists provided

are not intended to be a substitute for good judgment.

2. BACKGROUND

Mobilization for field activities is the most important first step in the
initiation of a remedial investigation. If required supplies and equipment
are not available in the field upon arrival of work crews, valuable time and
money can be wasted. Coordinated efforts and schedules are necessary to

mobilize efficiently prior to a field activity.

3. PERSONNEL REQUIRED AND RESPONSIBILITIRS

Field Manager: The Field Manager is responsible for ensuring the availability
of all equipment and supplies necessary to mobilize for a field activity.
Additional résponsibilities include thorough planning for contingencies and
coordination with appropriate personnel acting as points of contact at sites

and facilities where work is being conducted.

Field Geologist: The Field Geologist is responsible for collecting all equip-

ment and supplies required to conduct a field activity prior to commencement

of the activity.

4. EQUIPMENT REQUIRED

Equipment that may be required for mobilization and during field operations is

listed in Table 1.

5. PROCEDURE

1. Review the field equipment checklist provided in Table 1. Identify
and acquire those items required for the field activities to be

performed.
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2. Verify that all equipment to be used has been calibrated and is
operational.

6. REFERENCES

None.




SoP 100

Revision 4
April 1990
Page 3 of 5

TABLE 1. FIELD EQUIPMENT CHECKLIST

1. Investigation Work Plan

2. Sampling and Analysis Plan (includes Quality Assurance Project Plan
and Field Sampling Plan)

3. Health and Safety Plan

4, Site base map

5. Hand calculator

6. Brunton compass

7. Personal clothing and equipment

1. Work gloves

2. Barrier rope

3. Plastic Flagging tape

4. Drinking water container
5. Gatorade (or equivalent)
6. First-aid kit
7. Eyewash kit

Personal Protective Equipment

1. Long cotton underwear

2. Coveralls, cotton

3. Coveralls, Tyvek®, Polyvinylchloride (PVC), as required
4. Surgical gloves

5. Protective gloves (polypropylene/nitrile/viton®)

6 Protective boots, rubber, neophrene steel toe/shank
7. Hard hat

8. Face shield

9. Safety glasses

10. Air-purifying respirator

11. Respirator spectacle kit

12. Respirator cleaning kit/equipment

EERRRRNRRNN

Environmental Monitoring Equipment

Shovels

Keys to well caps

pH meter (with calibrating solutions)

pH paper

Thermometer (calibrated to NIST)

Conductivity meter (with calibrating solution)

Organic vapor analyzer or photoionization detector w/calibration gas
Explosimeter (LEL/0, meters)

Oxygen meter

VRN W

LT
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TABLE 1. FIELD EQUIPMENT CHECKLIST (Continued)

Sampling Equipment

1. Tool box with assorted tools (pipe wrenches, screwdrivers, socket
set and driver, open and box end wrenches, hacksaw, hammer, vice
grips)

2. Geologic hammer

3. Trowel--stainless steel or Teflon®

4 Stainless steel and/or Teflon® spatula

5. Hand auger--(stainless steel)

6. Engineer’s tape marked in feet and tenths of feet

7. Steel tape marked in feet and tenths of feet

8. WVater level sounder

9. Petroleum interface probe

10. Batteries

11. Bailers (Teflon®, stainless steel, acrylic, PVC)

12. Slug test water displacement tube

13. Electric vacuum pump

14

15

16

17

18

19

20

|

Displacement hand pump
Mechanical pump (centrifugal, submersible, bladder)
Portable generator
Gasoline for generator
Hose
Calibrated buckets
Stop watch
21. Orifice plate or equivalent flow meter
22. Data logger and pressure tranducers
23. Strip chart recorders
24, Sample bottles
25. 0.45-micron filters (prepackaged in holders)
26. Sample preservatives (nitric, hydrochloric, sulfuric acid/sodium

NERRRRERRRR RN RN

hydroxide)
27. Heavy-duty aluminum foil
28. Coolers

29. Ice (not reusable ice packs such as "Blue Ice")
30. Large self-closing freezer bags

31. Miscellaneous garbage bags

32. Duct tape

33. Strapping tape

34. Paper towels

35. Packaging material (bubble pack)

36. Vermiculite

NERRREREN

1 Alconox®, Liquinox®, or equivalent

2. Methanol, pesticide-grade

3. Hexane, pesticide-grade

4, ASTM Type II water with analytical certification for equipment blank
preparation

5. HPLG grade water for equipment decontamination washes
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TABLE 1. FIELD EQUIPMENT CHECKLIST (Continued)

Teflon® squeeze bottles

Stainless steel garden sprayers

Buckets and containers for decontamination fluids (stainless
steel/Teflon®)

Scrub and bottle brushes

Waste containers (plastic trash cans/55-gallon hazardous wvaste
containment drums)

Steam cleaner (when not supplied by subcontractor)

Documentation Supplies

RERRERRRENRRERREEN

WO NOU WA

Field logbook

Daily Drilling Report forms

Borehole Log forms

Monitor 'ng Well Installation Log forms
Vell CD. elopment forms

Ground Water Sampling forms

Aquifer Test forms

Chain-of-Custody forms

Custody seals

Cooler labels ("This Side Up," "Hazardous Material," "Fragile")
Federal Express/labels

Communication Record forms
Documentation of Change forms

Camera and film

Paper

Pens/pencils

Felt tip markers (indelible ink)
Corrective Action forms

Sample labels
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SAIC STANDARD OPERATING PROCEDURE NO. 250
MONITORING OF HOLLOV-STEM AUGER DRILLING ACTIVITIES

1. OBJECTIVE

To establish standard guidelines for recording field observations critical to
the documentation of drilling activities. The purpose of the daily log is to
maintain a record of contract items. The drilling contractor should be

instructed that the daily log is the basis for invoicing.

2. BACKGROUND

Vritten field observations are critical to the success of a drilling program,
and are required as part of the SAIC document control program. The daily log
will provide a logical reconstruction of events as they occurred in the field
in the event discrepancies are encountered in the production of the final
report. The Field Geologist is responsible for monitoring and documenting the

drilling activities.

3. PERSONNEL REQUIRED AND RESPONSIBILITIES

Field Manager: The Field Manager is responsible for ensuring that field
personnel have been trained in the use of this procedure, for verifying that
auger drilling activities are being performed in compliance with this
procedure, and for ensuring that data collected meet the requirements of the

QAPP.

Field Geologist: The Field Geologist is responsible for monitoring drilling
activities and documenting observations made during drilling activities in a
bound field notebook. Documentation of drilling activities requires an
understanding of pertinent drilling contract specifications. The Field
Geologist will ensure that all specified terms of the drilling subcontract are
met, and pertinent information regarding the borehole/well location, depth,
screen placement, and other necessary data will be provided in the subcontract
documents and by the Field Geologist to the driller. The driller is respon-
sible for proper installation of the borehole/well in accordance with the

specifications for drilling.’
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4. EQUIPMENT REQUIRED

e Field log book

e Drilling subcontract

e Daily drilling report forms

e Field borehole log forms.
5. PROCEDURE

The following are general instructions that will be used as a minimum during

hollow~stem auger drilling operations:

1. Prior to arriving at the site, the Field Geologist will confer with
the Field Manager regarding the pertinent aspects of the drilling
contract related to daily drilling activities.

2. A field log book will be kept by each Field Geologist and will be used
to record at least the following information:

Date

Location

Weather

Drilling company

Drill crew names and telephone numbers

Descriptions of the material being drilled.

The Field Geologist will record, at a minimum, the following
observations:

e Start and stop time of all drilling activities, including:

- Mobilization

- Drilling/reaming/augering
- Sampling

- Drill rig decontamination
- Cementing

- Geophysical well logging
- Any other relevant events

e Footage for the above activities

e Type and quantity of drilling equipment (especially auger flights
and drill stems)

e Condition of drilling equipment. Should ensure that it is clean
and no leaks in the system that would input the boring or well

e Problems causing delays during drilling activities
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3. A Daily Drilling Report (Attachment 1) will be completed at the
conclusion of drilling activities for the day. This report is
required to document work conducted by the subcontractor and will be
filled out as follows:

e Assign unique number to form

e Enter unique code assigned to the borehole in the upper right-hand
corner of the form in the space provided for boring ID.

o Enter descriptive name of the project and the SAIC project number
in the space provided.

o Enter current date in the space provided.
o Enter type of equipment used for drilling operation,
o Enter diameter of the borehole in the space provided.

e Enter names of the SAIC Field Manager and Geologist monitoring the
drilling in the space provided.

e Enter name of the drilling subcontractor in the space provided.

o Check the box applicable to the activities accomplished during the
day in the space provided for daily activities.

e Circle the method(s) used (drilled/augered/cored or reamed) for the
type of work accomplished and enter the start and stop depths
{below surface level) in the blanks provided in the section titled
"Footage."

o Enter the size in inches of bit(s) used in the space provided.

o Describe the type(s) of sample taken and the method(s) used; enter
the quantity either in feet, volume, or number of samples logged in
the space provided.

e Enter number of hours to the nearest tenth of an hour in the
applicable box or boxes (standby time is normally a delay caused by
SAIC or the client; down time is a delay caused by the drilling
subcontractor) in the space provided. Comments should include, as
a minimum, the following:

- Reason and start and stop times for standby or down time

- Explanation of "other"” time

- Explanation of large deviations from planned progress

- Clear, concise comments relevant to any justification of work

stoppage.

e Enter amount of material actually used by the subcontractor;
comments include any necessary explanations for the amount entered
in the space provided.
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e Have driller verify the identified activities and sign the form in
the space provided; the driller receives a copy of the form daily.

o Enter the start and stop footage below the land surface in the
space provided for well construction information.

e Enter casing material under "Casing Type"; enter "Casing Size" in
inches (specify 0.D. or I.D.); check "Drain Hole" and "Stamped ID,"
in the space provided for well casing information.

e Sign and date (Field Geologist) the form in the space provided for
verification of activities.

e Payment for standby hours and well acceptance must be approved by
the SAIC Field Manager or his designee. Sign and date (Field
Manager) in the space provided. This signature is required for
payment of standby hours and well approval.

e Distribute copies of the Daily Drilling Report to individuals
designated by the Field Manager.

6. REFERENCES

Campbell, Michael D. and Jay H. Lehr. 1973. Vater Vell Technology, National
Vater Well Association, Worthington, Ohio.

Canter, Larry, W. and Robert C. Knox. 1985. Ground Water Pollution Control,
Lewis Publishers, Chelsea, Michigan.

Driscoll, Fletcher G. 1986. Ground Vater and Wells, 2nd Edition, Johnson
Division, St. Paul, Minnesota.

U.S. Environmental Protection Agency. Manual of Vater Well Construction
Practices, Office of Water Supply, U.S. EPA, Washington, D.C.,
EPA 570/9-75-001.
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= _. Sulewss Asplicetiors DAILY DRILLING REPORT Boring 1D:
Project: Date:

Drilling Method:

Borehole Diameter:

Supervisor /Geologist: Driiler:
Drilling Company: Helper:
DAILY ACTIVITIES:
Mobilization E-logging (standby) Well Development
Decontamination Reaming Ciean-up
Set-up Setting Surface Casing Std. Penetration Test
Drilling/Augering/Coring Well Installation Other:
Footage:
Drilled/Augered/Cored: ft to ft: Reamed: ft to ft
8it Sizes:
Sample Type: Quantity: S.P. Tests (qty):
Time: Drill/Rig: he. Well Development: hr.
Decon.: hr. Oown Time: hr.
Standby: hr. Other: hr.
Comments: .
Material Bentonite: bags Bentonite: buckets
Used: Cement: bags
Sand: bags Comments:
Verification
of Activities:

Date:

{Uriller Signature)

WELL CONSTRUCTION:

ft BLS Surface Casing:

ft BLS Casing Type:

ft BLS Casing Size:

ft BLS  Drain Hole: [JYes [JNo
ft BLS Stamped ID: [JYes [JNo

Screen Setting: ft to
Blank Casing Setting: ft to
Sand Pack Setting: ft to
Seal Setting: ft to
Grout Setting: ft to
Comments:

Development Method(s):

Verification
of Activities:

Date:.

(Supervisory Geologist Signature]

Approved for Payment:

Standby Hours.

Well Accepted: DYes DNo
Date:

(Field Supervisor S-ggature)

WHITE Capy - Field Sumervisee
YELLOW Copy - Oritler
PINK Cony -

Attachment 1
DAILY DRILLING REPORT
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SAIC STANDARD OPERATING PROCELDURE NO. 275
BOREHOLE LOGGING

1. OBJECTIVE

To establish guidelines for consistently recording and describing borehole

data.

2. BACKGROUND

During hazardous vaste site investigations, most boreholes are drilled using

hollow-stem augers and are sampled using split-spoon samplers. Use of these

tools allows the Field Geologist to observe the geologic materials brought to
the surface as cuttings carried up the auger flights or moderately disturbed

split-spoon samples for detailed visual examination and logging.

In addition, the Field Geologist must observe the action of the drill and
augers as they are advanced into the soil to obtain information on the nature
of the materials being penetrated. For instance, smooth drilling generally
indicates that fine-grained materials are being penetrated, while rough

turning and grinding sounds indicate gravel, cobble, or fracture zones.

3. PERSONNEL REQUIRED AND RESPONSIBILITIES

Field Manager: The Field Manager is responsible for ensuring that field
personnel have been trained in the use of this procedure, for verifying that
monitoring well installation activities are performed in compliance with this

procedure, and to ensure consistency in logging between Field Geologists.

Field Geologist: The Field Geologist is responsible for on-site monitoring of
drilling and soil sampling operations, for recording (logging) pertinent
information regarding the geologic materials penetrated during the operations,
and that the well and sample numbering system follows that described in the

Quality Assurance Project Plan (QAPP).
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4. EQUIPMENT REQUIRED

e Field Log Book
o Field Borehole Log forms
e Clipboard and indelible ink pens
e Folding rule
¢ Hand lense
e Various charts and gauges
e Munsell color book.
5. PROCEDURE

Record observations of the drilling activities on the Field Log Book and a
Field Borehole Log Sheet (Attachment 1), as detailed in Steps 1 through 32.

1. Borehole Number: Enter the unique number assigned to the borehole in
the upper right-hand corner of the form. The borehole number
identifies the investigation site and the sequential number of the
borehole. For example, the second borehole at Fire Training Area No.
1 would be identified as F1B-2 and the third well at the Base
Landfill would be identified as LFW-3.

NOTE: Boreholes that are redrilled or extended to greater depths
retain the same borehole number; however, a new logsheet will be
used, vhich will start at the depth from which the original logged
borehole ended. The logsheet will indicate that the hole was
redrilled.

2. Project Number: Enter the unique SAIC number assigned to the
project. A typical SAIC project number is "1-817-07-667-00."

3. Project Name: Enter the SAIC project name.

4. Location: Enter the physical location of the drilling site (site
name, etc.).

5. Drilling Company: Enter the name of the drilling subcontractor.

6. Rig Type and Number: Enter the type of drill rig (for instance,
"Mobil B-61") and the drilling company vehicle number, if one is
assigned.

7. Drilling Method: Enter the method used to advance the borehole, for
example, "8-inch Hollow-Stem Auger" or "12-inch Tricone Bit on 6-inch
Drill Pipe."

8. Veather: Enter the weather conditions, including, but not limited
to, estimated wind speed and direction, cloud conditions, and
precipitation.




1c.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
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Geolog® .: Identify the SAIC Field Geologist(s) logging the borehole
and other SAIC personnel on-site assisting with drilling activities.

Date Begun: Enter the date the borehole was begun.

Date Completed: Enter the date the borehole drilling is completed.
This date may be different from the date a monitoring well is com-
pleted in the borehole.

Field Book No.: Enter the number of the assigned project field book
used by the Field Geologist to record pertinent project information.

Total Depth: Enter the total depth reached during drilling of the
borehole; that is, the deepest point reached when advancing the
augers or other drill string, or the bottom depth of the last sample
taken, vhichever is deeper.

Sheet __ of :+ Enter the consecutive number of the Field Borehole
Log Sheet and the total number of sheets used (i.e., "Sheet 2 of 4").

Groundwvater Table Depth: Enter the depth (below ground surface) at
which groundwater is encountered and indicate whether it was measured
wvhile drilling ("VD") or after the borehole was completed ("AB").
Multiple measurements may be taken.

Groundwvater Table Time: Enter the time the groundwater level
measurement was taken.

Groundvater Table Date: Enter the date the groundwater level
measurement was taken.

Location Diagram: Sketch a generalized plan-view diagram indicating
the location of the borehole on the investigation site and add appro-
priate notes that will identify the location of the borehole.

Include a north arrov, a scale, and an indication of the ground slope
on all sketches.

Sampling Method: Enter the appropriate code from the Sampling Method
Code on Attachment 2.

Sample No.: Enter the consecutive sample number starting with the
uppermost sample designated as Sample No. 1. Boreholes that are
extended to greater depths will continue the consecutive numbering
initiated on the original borehole log.

Blow Count: Enter the number of hammer blows per 6-inch interval.
For most hazardous waste site work, blow counts are not necessary as
they are primarily used for geotechnical design calculations.
Specific instructions are provided in the applicable ASTM method.

Sample Interval: Indicate the interval sampled using a line or an
arrov extending from the top depth of the interval to the bottom.




23.

24.

25.

26.

27.

28.
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Recovery: Indicate the amount of material recovered in the sampler
using a line or an arrow of the appropriate length extending down
from the top depth interval. Provide measurement in feet and tenths
of feet.

Depth in Feet: Indicate the depth interval of the portion of the
borehole that is recorded on the particular log sheet. For example,
the second log sheet would typically start at 20 feet and extend to
40 feet.

Moisture: Indicate the estimated moisture content of the sample or
lithologic stratum using the codes provided in Attachment 2.

Consistency: Indicate the estimated relative density of the sample
or lithologic stratum using the codes provided in Attachment 2.

Organic Vapor: Enter the reading measured on the organic vapor
detector or photoionization detector. If the reading is "zero,"
enter "0" in the space. Do not leave the space blank. Note back-
ground vapor concentrations.

Description: Use this section to record a written description of the
lithologic materials encountered. Information to be recorded
includes soil or rock classification, grain size and shape, bedding,
color, relative density, estimated moisture content, and Unified Soil
Classification Code.

Classify soil using the Unified Soil Classification System (Asphalt
Institute, 1969). Use the percentages on Attachment 2 as a guide;
for example, 65-percent gravel, 25-percent sand, 10-peicent silt =
GRAVEL w/Some Sand, Trace Silt; 55-percent sand, 35-percent silt,
8-percent gravel, 2-percent clay = Silty SAND w/Trace Gravel.
Classify particle sizes in accordance with the guide provided in
Attachment 2.

Classify bedrock in accordance with a standardized naming system
such as used in the Manual of Field Geology (Compton 1962). The
classification system to be used will be appropriately referenced
in the Work Plan for the project. Reference the bedrock strata to
common local formation names, if possible. At a minimum, identify
the rock type and the degree of weathering, hardness, jointing,
bedding, and foliation spacing. Attachment 3 provides a guide for
the description of rock properties.

Describe the grain shape of coarse-grained soils (gravel and sand)
in terms of roundness and sphericity, ranging from very angular to
well-rounded and from discoidal to prismoidal. A pictorial guide
is provided on Attachment 4 for making this classification.

Record bedding features observed in the soil column on the log
sheet. Pay particular attention to changes in lithology within the
soil column, as changes from fine-grained soils to coarse-grained
soils affect the speed with which contaminants can move through the
soil mass.
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- Determine color using the Munsell Soil Color Charts or the Rock
Color Charts. Carefully note changes in coloration and mottling.

- Determine the relative density of soils in accordance with the
guide presented in Attachment 2.

- Use the Unified Soil Classification System for soils (Attachment 5)
to code the soil type.

- Record any other characteristics of significance in the description
section of the Field Borehole Log Sheet.

29. Time: Record the time of commencement of drilling on a borehole,
sampling events, air quality measurements, standby start and stop
times, borehole drilling completion, and other times and/or dates of
importance in this column.

30. Complete the Field Borehole Log Sheet by signing and dating the log
at the end of each shift.

6. REFERENCES

American Geological Institute. 1982. AGI Data Sheets for Geology in the
Field, Laboratory, and Office, 2nd Edition, Falls Church, Virginia.

Asphalt Institute. 1969. Manual Series No. 10, Soils Manual for Design of
Asphalt Pavement Structures, 2nd Edition, 3rd Printing.

Compton, 1962. Manual of Field Geology, John Wiley & Sons, New York,
New York.

Munsell Color. 1975. Munsell Soil Color Chart, Kollmorgen Corporation,
Baltimore, Maryland.




SOP 275
Revision 2 °
April 1990
Page 6 of 10
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# FIELD BOREHOLE LOG
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FiELD BOOK NO,

PROJECT NAME
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Attachment 1

SAMPLE FIELD BOREHOLE LOG
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Lo nnuunn
.

w/140 1b.
v/340 1b.
= pushed
w/340 1b.
= pushed

= Air Raommer A
= Alr Hammer Bs

MOISTURE CONTENT

Very Wet (VW)

Wet (W)

Very Moist (VM)

Attachment 2

SOP 275
Revision 2
April 1990
Page 7 of 10

SAMPLING METHOD

Ts ~ Sheldby Tube (scate size)
Ta - Mod. Shelby (state size)
Pd - Pitcher Barrel (scace size)

Db
Cs
cd
ct

402

30 - 40

Slightly Moisc (SM)

Dry (D)

20 - 30
10 - 15

loX

Dennison Sampler (state size)
S{agle Tube Core Barrel (stace size)
Double Tube Core Barrel (state size)
Triple Tube Core Barrel (stace size)
Auger cuttings, air rotary cuttings
Bulk Samples (100 1lb. +)

SOIL CLASSIFICATION

No Callouc: <52

Wich Trace: 3% - 122
Wicth Some: 132 - 302
Wich: 302

CONSLISTENCY (RELATIVE DENSITY)

Cohesfonless Soils

Loose (L)
Med. Dense (MD)
Dease (D)
Very Dense (VD)

0 - 10 BPF
0 - 30 BpF
30 - 60 BPF

60 BPF .

Sand

Fine
Med{um
Coarse

Gravel

Fine
Coarse

Cobbles

Boulders

Cohesive Soils - Thumbnail Test

Hard (H) - Dtfficult to indent
Stiff (ST) =~ Readily {ndented
Firm (F) - Penecrated by mod. pressure
Sofet (S) - Penetrated easily - can be
remolded w/light finger
pressure.
PARTICLE SIZE
Inches (am)
.003 - .02 0.74 - .42
.02 - .08 062 - 200
.08 - oz 2.0 - 6.8
o2 =. 7.5 4.8 - 19.1
.75 = 3
j-12
12 - 16




LITHOLOGIC SOIL SYMBOLS

Clay (€ny* @l oweic o’
st (s0° Massive lco
Sane (30)° Lens lco
Sravel (Gol)® lce Cryseals
Condles (C1)* (3¥3] vater Level

Seuliders (Sler)* (W o M)

s, of Casing

LITHOLOGIC ROCK SYMBOLS

Sop 275
Revision 2
April 1990
Page 8 of 10

ROUNDNESS AND SPHERICITY

1. Qaitic umesteng

UMY, H = e
»‘."-33'.'-5-'.'.\’
3. Growum F g A ) 3. Tt e

Source: Compton, 1962

Source: AG!, 1982

Attachment 3
LITHOLOGIC ROCK AND SOIL SYMBOLS
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Att

Tahle Vi-1—Unified Soil Classification

- .

. (Including Identification and Description)

i - I N P - -
. - Group . Field ! 3 Information Required-for
! Major Divisions Symbhols Typical Names :,E,'EI“"" ?anuclesol:::er than 3 "'ih': Describing Sonis
\!j 1 2 3 ¢ - s 6 i
i = . , ,
]5‘ v H Y 5= cw Well-graded gravels, gravel-sand mix. | Wide ranxelmun:m n:‘es and :u.buamul
sz t . . .

§ 52 - ; 23 tures. littie or no fines. amounts of all intermediate particie szes For undisturbed m;‘ add “‘\‘"

vy 3 -2 on stratih egree of co

“®s -zi 3 s3 . ; 2633, cementation, mossture cond

sve e 3 Pooriy-graded gravels, gravel.cand mix- Predominantly one size or 2 range of sizes .
- gz 2T X ol cr tures. hittle or no fines. with some mtermediate sizes and dranage characieristics,

‘-5 =:"'.! e >
£ ILas =y
- CgTe BIZ ¥ . . . Nonnlastic fines or fines with low olasticity.

23 £5¢ ¥ ¢ J3=z| GM Silty gravels. gravel-sand.silt mixtures. (for identihcation procedures see ML beinw )

- £3¢ & Iz,

- . cZ vl afyz: . Lo
- ¥ E FA T2 'F._ = Give typical name: indicate app
- v v == Ee|a*zis cc Clayey graveis. gravei-sand-clay mix. Plastic fines (for identification procedures see mate percentages of sand and grd

= = wsl|s il tures. CL beluw). mag. aze: anwularity, surtace cd

R} “z tion, and harduess of the ca
s 2 - grains: local or geoivgic name
-3 5 - M b =. - sSw Well-graded sands. gravelly sands. little Wide range m grain sizes aud substantial wther pertinent descrintive inioy
£ ;-'E ca £ or no hnes. amuunts of all intermediate particle swzes. | ton; and symbol in parentheses]
- = Q- wne
- Q - . -3
- ] sty 3E| L3¢

a -é' oL s 57': S=2 SP Poorly.graded sands, gravelly sands. | Predominantiy one size or a range of sizen

€ Tla=23y =22l O Iittle or no Anes, with some intermediate sizes E le:

i P 328 2% Siltv sand. gravelly: about 20% hy

:3'-5 |7 =:: : ¢ z £ ) Nonplastic fines ac fines with low vlasucity angular gravel  pasicles

23 - o - - e . . ) n w stctty. Tor Amd

-t =] =25 2 3 .,‘5 SM Silty sands, sand-silt muxtures. (for 1dentification procedures see ML below) ::‘u‘" un‘;’:ra-m tune“:: k

2 i v P K about 15% nonplastic ines with
3l 2 5 [E=i Plastic § for identif dry strength: well compacted

p & =< . F S . . astic fines (for identificanion procedures see moust an place; alluvial  saf

g = “la < (o Clayey sands. sand-clay mixtures. CL teiow. ey

» 13

R

. _ldentincation Procedures
< on Fraction Smailer than No. 40 Sieve Size
3 Dry Strength Dilataney Toughness

¢ 3 s {Crushing { Reaction (Consistency
z - ~ 22 characteristics) | to shaking) near PL)

Tz 2 W 2 -

- =g Inorganic 3ilts and very nne sanas. rock Give typical name. indicate degree 4
o= ? =3 ML flour, ity or clayey Ane sands of |None 1o slight | Quick ta slow None character of plasucity, amount 4§

.= - s ‘3% clayey wits with shght plasueny. size of coarse grainy. ¢d

- > e .

= E 2 3% ¢ Inorganic elan‘ol low to metium pias. \ . m wet condmon.’:ddor;lfh::y;el:'anl
BT A ucity, gravelly clays, sandy clays, : : None to very . geologic  name,

2 § 2 a L l'ltvytla‘n. lean ch;s. nay €ars, [Medium to high [ 500 Medium descriptive infarmation: and sym
-, 8 n parentheses. .,
L Organic 1ilts and organic silty ciays of light t .
=Y = oL ow plasticity, E:el:h\:mo Siow Slight
- - -

B 322 Trorgame 3ilts. mrcaceous or dista Far unditturbed soils and inform
3 5 &= € suts, ma- H H tion structure, stratificatia
2k B4 -_5_2 ME ccous Ane sandy or sty soils, elastic S"e'::":"‘: Slow to none i'e';:":l: . “:“, T undisturbed 3nd 1

-3 2 =2 silts. Ided states, mousture and drai
- “ 38 I ic cla { hich ola ¢ age conditions.

z g aorgani¢ clays of hi sticity, fat i ; -
- _:: __S CH .:l;'n. 4 R plasticity, ‘l:::hh to very None High

H 3 )

L
- . OH o'::":',‘ :l,:’,:":‘smfmm 1o higk plas- | yredium to high| None 1o very Slixht to Example:

. siow medivm . . )

Claver silt, brown, slightly plast

B - - smail percentage of fine san

=4 Highly Organie Soils Pt Pat and other highly organie soils. Readily identified by color. odor, spongy feel numerous vertical root holes. fit
and dry in place, loess, (ML).

and frequently by fbrous texture.

+ar30UNUArY Classincations:

7

¥
L

jource:
-

-

Asphalt Institute, 1969

Soiis possessing cnaracterisiics of two grouws are designated by cominnations ot group symbols. For exampie GW.CC, well-graded .:ivel-uml mixture
.




‘ Attachment 5

Table Vi-1—-Unified Soil Classification
(Including Identification and Description)

Adopted by Corps of Enkineers and Burcau

o1 Reclamauion, lanuary 1952

Field ldenuication Procedures

Iniormation Required for

Laboratory Classifcation

(Excluding particles larger than 3 inches . q
and haung iractions on esimated wewehts) Dexcribing Sonls Criteria
- s 6 . - 4
oY
l-sand mix. \\nde ranlto m‘"lt::l‘"!' suu an:."::ﬁnx’l‘l:::l Ezg Cu = %._o Greater than 4 (See note,
For undisturbed scils add information vsz - * far righr)
on stratthcavion, degree of compact w22 s (D)t Be d 3
ie. o or 3 range of 3i ac1s, ceme moisture d 2= ] Ce = tween one an
hand miz P':?f.:"::e {M:::";'I':u sizes missing. 5 1 and dranage charactenistes. ; :_‘; co T Die X Dee
A= v : P
;g“g - Not meeting ali gradation reouirements for G\
. Nonplastic fines or fines with low plasticity. B ;‘;, ] —
¢ rmixtures. (ior wdentification procedures see ML beiow) s< "’_“‘ o= l‘\"tfbpf‘f'l hm:: nbe:ov “A” fine _.\b;r A% line with
H - a~ El= or €33 tha between ¢ and 7
~ ~’ -
Give typical name: indicate amproxi.| -2 [Taa =2 :l' are borderiine cases
selay mexe Plastic fines (for identification procedures secr mate percentages of sand and gravel, E iZ= >-_~—; ? | Atterberg limits above “A” line reqm—nng use of dual
CL helow). max. size; anwularity, surrace condi- | S |2 Z 2 5' 3 with P! greater than 7 symbols.
tion, and hardness of the coare| T | 3¢7 T = -
zrainy; jocal or geolugic name ana) = |23
ands, litth \Wide range in grain sizes and substanual uther pertinent descriptive informa | = ;¥ 7 2 D
=nds. Qite amounts of all intermediate particle suzes. uon; and symbol in parentheses. = |2%F2 Cu = B Greater than § f;s::,‘;:;;'
3 -, w
[ -
S3azs (D!
ly sands, | Predom:nantly one size or a range of sizes .'_: via Ce = Dve X Dos Between one and 3
with some intermediate sizes E le: H 3 143
Silty sand. gravelly: about 20% hard.| _ 5!’_‘: '.:: . Not meeting all gradatron reguirements for SW
. . . . lar  gravel particies Yen | ¥ 1Y =3 ccbf .
Nonplastic Aines ar fines with low plasticity. anku . 2Ziva - .
. ? maximum size: founded and sub- | ‘2 (27w = - H “A" N Limits oplotung in
(for 1dentification procedures see ML below) angular sand grains coarse to fne:| o | v 23 = ] Al;:'?l"‘er:n:;’.:"h' A" line hatched zone with
about 15% nonplastic nnes with jow | * - HES Pl between 4 and 7
Plasnie fines (for identification procedures see dry ureng(h:' well clc:mpulud a:c: z _.’25 1 are borderline cases
o ! ide moist an  place; alluwial saad:{ 3 Atterbery limits above “A” line g use of
ures, dual
CL beiow). (SM). ;, with Pl greater than 7 :;:';::' usc of dua
ldentincation Procedures =
on Fraction Smaiier than No. 40 Sieve Size 2
Dry Strength Ditatancy Touzhness -
{Crushing { Reaction (Consistency k]
characteristicy) 10 shaking) near PL) >
inas, rock Give t o H 60
ypical name, indicate dexree and *
:.nd' of [Nene to slight [ Quick to siow None character of plasucity, amount anid = tCompanng Soils at Equal Lioud Lime ;
Al ma size of coarse grains, coior| - [ Tougnness and Dry Strength increase : -
sium plas N n wet condition, odor if any. local orf = [ ¢ SOF with lncrenm( Plasucuy Index
B ., : ; None to very : geologic name, and other pertinent| 3 | W
v clars, |Medium to hich slow Medium descriptive information: and symbol ; 2 ~
in parentheses. v | Z a0 ’ 1
- clays of Slight to . 1 I —CHT Y
medium Slow Slight f : ’ - L
Gatoma For undisturbed soils and uﬁ!foma w13 J0 . " - —
) light to Slight to tion on structure, stratification,{ o | = P
1. elastic 'S"’;"m Slow ta none medium consistency in undisturbed and re.| L | : o — "
molded states, moisture and drain- | = | € 20 T O&
] age conditiony. bl 0 . o + MH
city, fat Hizh to very . - T A T i 1
hrgh None High 10 CL ‘
; g . P st SR ML — : |
28 plar |y dium 10 high ;\l::( to very E'L':lh\:':' Ezample: 0 t
Clavey dilt, brown, slightly plastic, 0 10 20 30 40 50 60 Hy 80 90 100
smail percentage of fine sand.
soils. Readily identified by color, odor, spongy fecl numerous vertical root holes. firm LIQUID LIMIT PLASTICITY CHART
and dry in place, loess. (ML), For laboratory classification of fine.grained soils

and frequently by fbrous texture.

esignated by cominnations vt group symbols. For exampie GW.GC, well-graded gravel.gart mixture with clas lunder.
.

s

N

(2) All sieve sizes on this chart are L. S, standard. |




Adonied by Corns of Engineees and Burcau

o1 Reclamation, lanuary 1952

Labortatary Classification
Critenia

- 7

o

¢

P, SW, Sp,
M. GC, SM, SC.»

Nurdetline cases requiring

W

(
(

e s Lhrsctien sinaller than

se grawed sals are clasiificd as tulluws:

VO sieve ise) ;uu
bess than $%
Moure than 12%

$% 10 12%

Cu = g-‘-‘ Greater than 4
' far right
(Dal? & )

m Between one and 3

Ce =

{Sec note,

e o

Not meeting all gradation requirements for CW

SoP 275

Revision 2
April 1990
Page 10 of 10

FIEL.D IDENTIFICATION PROCEDCRES FOR
FINEGRAINED SOILS OR FRACTIUNS
These procedures are to be periormed on the minus
No. 4U meve Size particles, approximately 1/64 n.
For feld classsfication purposes, screeming 13 not
intended. »mply remove by hand the coarse partcles

that interiere with tie-tests.

Dilatancy (Reaction 10 shaking) .
Afier removing particies larger than No. 40 sweve
saze. Prepase a pat of meist soil with 2 volume
of aboul une-half cubie inch. Add enocurh water
if arcessary te make the soil wit but not sticky.
Place the pat an the open palm of one hand and
shake horizuneaily, striking vigorously against
the other hana several times. A\ postive reaction
conmsts of the appearance of water on the su-
face of the pat which changes to a hvery con-

y and b s glossy. When the sampic

Atterberg limits below “A” line
or Pl less than 3

use of dual symtals.

Atterberg limits above ™A™ line
with Pl greater than 7

symbols.

Above “A™ line with
Pl between ¢ and 7
are borderiine cases

requiring use of dual

D.,

Cu = =" Greater than § (See noce,
Die

far right)

(Di1a)?

5rxDw Between one and J

Ce =

Not meceung all gradation recuirements for SW

[

Limits  plotung

Atsterberg limits below “A™ line
hatched

or Pl less than ¢

Atterbery limits above "\ line
with Pl greater than 7

symbols.

tone with
Pl between 4 and 7
are borderhine cases

requiring use of dual

&)

sob

FComparing Soils at Equal Liauid Limees t

[ Touxnness and Dry Strenzth increase :

with Increasing Plasticity [ndex .
' ) | N N

Lo o

40

30

-

-
|

20 30 40 0 60 0O 80
LIQUID LIMIT PLASTICITY CHART

For laboratory classification of fine-grained soils

100

*r.

(2) All sieve sizes un this chart are U. 5.

standard.

1s squeczed between the hngers, the water and
ghows dinaprear from the surface. the pac suf.
tens. and ®6nally 1t cracks or crumbies. The
rapulity of appearance of warer durnine shauing
amd of s disappearance during squeezing assst
iu_ldcnulymt the character of the fines wn a
sail.

Very fne clcan sands give the quickest and most
distmtt reacuan whereas a plastic clay has no
reacnon. Jnorganic silts, such as a typical roci
fiour, snow a moderately quick reaction.

Dry Sirengta (Crushing charactersssics)

After semoving particies larger than No. 40 sieve
szxe, muid 2 pat of soil to the conmstency of
puity, addwng water if necessary. Allow the
pat to dry cempletely by oven, sun. or arr
drywg. and then test its strergth by breazing
amd crumbling between the Rngers. This streaqn
is 2 measure @f the character and quanuty of
the ceoilodal fraction contained in the soil. The
dry strength increases with increasing plasucty

Higs dry siremgth 13 cnaractensuc for ciays of the
CH group. A typical norgamic mit vossesses
ocmly very shight dry strength. Silty Ane sands
amd silts have about the same slight dry strength,
bat can be distinguished by the feel wnen
powdering the dried specimen. Fine sand ievis
ETMUWy whereas 3 typical 1t has the smooan feed
of fisur,

Toughmenms (Conaistency near plastic limit)

After removing parucles larger ‘than the No. 40
saeve size, 3 svecimen of sail about ome-Balf
trech Cube '@ saze 1g ided 10 the y
of pusty. {{ too dry, water muit be added and f
sacay, the specamen should be spread out in 2
then ayer and aliowed to lose some mouture by
ewamsration. Then the specimen 1 rolled out by
hand on i smooth surface or between the paims
into a thread about one-eighth inch in duameter.
The thread as tben folded and reroiled reveated.
l». Duning this lation the e con.
temt 13 zradually reduced and the soetimen
suffems, hnally loses its plasticity, and crumbles
winen the plastse himit is reached.

After the thread crumbles, the pieces should be
lumped together and a slight kneading action
comtmmed untd the lump crumbles.

The tomgher the thread near the piastic limit and
the mtfcr the lump when it finally crumbles, the
more potent s the colloidal clay fraction in the
soil. Weaxness of the thread at the plasue limn
and gaick loms of coherence of the lump below
the plastic liane indicate eicher inorganic clay of
tow plasticity, or materials such as kaolin-tvpe
clays and orgamic clays wihch uccur below tae

Highiy erganic clays have a very weak and spongy
feedl a2 the plastic himit.

ne

Note
(Laboratory Classification)

Cu = uniformiry coeflicient

Cc = coefficient of curvature

Dea = grain diameter at 605 passin
D= = grain diameter at 30% passin
Dy = grain diameter 2t 10% passan:

The grain-size distributions of w
graded materials generally plo
smooth and regular concave cme
with no sizes lacking or no excess
material in any size range. The u
formig' coefficient (Cu) of -w-
graded gravels is greater than 4, :
of well-graded sands is greater than

The coefficient of curvature {C
insures that the grading curve =
have a concave curvature within re
tively narrow Jimits for a giverr !
and D combination. All gradxric

not meeting the foregoing criteria =
classed as poorly graded.
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SAIC STANDARD OPERATING PROCEDURE NO. 350
MONITORING VELL INSTALLATION

1. OBJECTIVE

To establish acceptable design and construction methods for monitoring well

emplacement.

2.  BACRGROUND

Monitoring wells provide a means for measuring piezometric data, collecting
representative groundwater samples, and detecting and collecting light- and
dense-phase organics. Monitoring wells generally are constructed following

more rigorous protocols than piezometers.

Selection of well casing and screen materials will be made with consideration
for the geochemistry, anticipated lifetime of the monitoring program, well
depth, chemical parameters to be monitored, and other site-specific factors.
For example, steel casings and screens deteriorate in corrosive environments;
PVC deteriorates in contact with ketones, esters, and aromatic hydrocarbons;
polyethylene deteriorates in contact with aromatic and halogenated hydro-
carbons; and polypropylene deteriorates in contact with oxidizing acids,
aliphatic hydrocarbons, and aromatic hydrocarbons. 1In addition, steel, PVC,
polyethylene, and polypropylene may absorb and leach chemical constituents
that may affect the chemical quality of groundwater samples.

In some applications, a composite well may be appropriate. For instance,
stainless steel riser pipe in the saturated zone may be combined with PVC

riser pipe in the unsaturated zone.

The screened intake of the monitoring well will be constructed to allow
sufficient groundvater flov to enter the well for sampling, minimize the
passage of fine-grained formation materials into the well, and ensure
sufficient structural integrity to prevent collapse of the intake structure.
Screen size will be determined based on sieve analysis at both packed and

upacked wells.
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Seals will be installed in the annular space to prevent the migration of

contaminants to the sampling zone from the surface and intermediate zones, and

to prevent cross-contamination between strata.

3. PERSONNEL REQUIRED AND RESPONSIBILITIES

Project Manager: The Project Manager is responsible for selecting the well
casing and screen materials, the screen length and placement, and the filter
pack and seal materials to be used for each monitoring well. The Project
Managers should work in cooperation with the Field Manager to ensure that all
contract items are fulfilled and that the project is executed in a
scientifically sound manner. It is the responsibility of the Project Manager |

to notify the TPO of changes in project scope.

Field Manager: The Field Manager is responsible for ensuring that field
personnel have been trained in the use of this procedure and for verifying
that monitoring well installation activities are performed in compliance with
the contract. The Field Manager will obtain the information necessary for the
Project Manager to select screen size and well packing material and siting

wvell installation locations.

Field Geologist: The Field Geologist is responsible for ensuring the well is

installed according to the contract specifications. If notification of the

driller does not result in corrective action, the Field Geologist will |
thoroughly document the driller’s failure to follow procedures and notify the |

Field Manager as soon as possible.

4. EQUIPMENT REQUIRED

Field Logbook

Monitoring Well Installation (MVI) form
Clipboard and indelible ink pens
Folding ruler

Weighted tape.
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PROCEDURE
DEPTH MEASUREMENT

1.

After the borehole has been completed to the desired depth and reamed
out, an accurate measurement of the total depth will be made. Record
the depth on the MWI form and in the Field Logbook.

SCREEN AND RISER PIPE INSTALLATION

2.

Determine the length and placement of the well screen. The placement
of the well screen in relation to the aquifer will be stated in the
vork plan and QAPP for the project. The length and placement of well
screens often will vary throughout the course of a project based on
site locations, expected hydrogeologic conditions, and the contami-
nants of concern. In general, if light-phase contaminants are to be
sampled and analyzed, set the top of the screen at 1 to 2 feet above
the top of the seasonally high static water level to allow free-
floating materials to enter the well. If dense-phase contaminants are
to be sampled and analyzed, set the bottom of the well screen at the
bottom of the aquifer.

. Use only commercially manufactured screens or slotted casings. Field

slotting of casing is not permitted.

. Steam clean the well screen and casing prior to installation in the

borehole. Inspect the casing and casing connectors for grease, dirt,
and cracks.

Attach a sump consisting of a nominal 1-foot or longer blank riser
pipe equipped with a bottom plug to the bottom of the well screen.

NOTE: The sump will collect fine-grained sediments that enter the
well and will help to prolong the operating life of the well screen.
In addition, the sump can capture intermittent dense-phase contami-
nants, vhich can be sampled by lowering a sampling device into the
sump.

. Install lengths of PVC (or other material) riser pipe and well screen

using centralizers to ensure that each well is as straight as
possible.

NOTE: All well screen and riser pipe will be threaded and flush-
jointed. Flush-joint pipe reduces the chance of equipment hanging up
inside the well casing and the well annulus and backfill materials are
less likely to be caught in the annulus between the well casing and
borehole wall. If steel casing and screen is used, blank end sections
may be welded together using appropriate procedures. The appropriate
safety precautions will be taken when welding over an open borehole.
Do Not Use Glues and/or Solvents in monitoring well installations.
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7. Determine the depth to the top of the screen and record it on the MVI

form.

5.3 PLACEMENT OF FILTER PACK AND ANNULAR SEAL

8.

10.

11.

12.

Place the sand filter pack by slowly pouring filter pack material
directly or with a tremie pipe into the annulus between well screen
and the open borehole wall. Alternately, if the borehole will not
stand open, gradually pull back the auger string in small increments
(2 feet at a time) and slowly pour filter pack material directly or
using a tremie pipe into the annulus between the auger wall and the
well casing and screen.

NOTE: The filter pack material will be chemically inert (e.g., clean
quartz sand, silica, or glass beads) with particles that are well-
rounded. Fabric filters are not permitted.

Care will be taken to prevent filter pack material from bridging
between the borehole wall or augers and the well screen and riser
pipe. This can be accomplished by using a tamping device to ensure
that the material passes through the augers or annulus. In some
instances, it will help to shake the well pipe inside the borehole or
augers.

The filter pack material will be placed from the bottom of the well
to a nominal 2 feet above the top of the screen. The depth to the
top of the sand pack will be recorded on the MVI form. Note the
number of bags of sand used. Charts are available for determining
the number of bags of sand to fill a specific annulus.

Place a nominal 2 feet of bentonite pellets or other acceptable seal
material on the top of the filter material pack for an annular seal.
Install bentonite pellets in the same manner as described for filter
pack material installation; however, do not shake the well pipe to
aid in installation, as it tends to cause the pellets to break up and
this may cause bridging. Allow approximately 30-45 minutes for
pellets to hydrate. Record the depth to the top of the bentonite
seal and the number of buckets of bentonite used on the MVI form.
NOTE: The annular seal material must be chemically compatible with
the well materials and contaminants and chemically inert so it does
not affect the quality of groundvater samples. The permeability of
annular seals will be one to two orders of magnitude less than the
surrounding formation.

Tremie cement-bentonite or other acceptable grout above the bentonite
seal by pouring grout into the annular space or, preferably, by
pumping it through a tremie pipe (with its bottom opening set at the
top of the well seal), and allow the grout to rise in the borehole
annulus to the bottom of the frost line.

NOTE: Cement-bentonite grout typically consists of one 94-pound sack
of Portland cement and 3 to 5 pounds of powdered bentonite with 6.5
gallons of water. Mix the bentonite and water first, and then add
the cement (Driscoll 1986). The final density of grout will range
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from 11 to 13 pounds per gallon and will be verified using a mud
balance onsite for each well.

From the frost line to the surface, place concrete so that it blends
into a minimum 4-inch thick surface seal. The specification for
surface completions should be coordinated with the client.

5.4 VELL COMPLETION

14.

15.

16.
17.

18.

19.

20.

Notch the north side of the well casing with a hacksaw or file. The
notch will be the point from which surveys and subsequent water level
measurements will be measured. Ensure no filings or PVC shavings
enter the well.

For wells that have surface stickup, install a protective casing
equipped with a hinged, loose-fitting cap that can be locked to
prevent unauthorized entry. Sufficient space must be allowed between
the protective casing lid and the top of the well riser pipe for a
well cap. The minimum size for 2-inch well is 6-inch protective
casing.

Construct a concrete pad around the protective casing within 24 hours

of well installation.
Drill a hole into the side of the protective casing near the top of

the concrete pad to permit drainage.

Stamp or mark a permanent identification number on the top and side
of the protective casing and the inner casing.

If deemed necessary by the contract, install three 3-inch diameter by
5-foot long, concrete-filled, steel guard posts radially around the
concrete pad.

For wells that are completed flush with the land surface, install a
well vault over the PVC vell riser pipe. The vault will be water-
tight and equipped with a locking mechanism to prevent unauthorized
entry. A system for drainage also should be installed.

5.5 DOCUMENTATION

21.

Document all aspects of the design and construction of the well on a
Monitoring Vell Installation Form, an example of which is included as
Attachment 1.

6.  REFERENCES

Driscoll, Fletcher G. 1986. Groundvater and Vells, 2nd Edition, Johnson
Division, St. Paul, Minnesota.
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% MONITORING WELL [ BOREHOLE/WELL NUMBER: |
PROJECT NUMBER GROUND SURBACE SLEVATION
PROJECT NAME TOP OF WELL CASING ELEVATION
INSTALLATION TEAM START DATE TiMg
END DATE TimMg

(. SLEVIOEPTH OF BOREHOLE ST,
1. TYPR OF LOWER SACKFILL PERT.

1.  ELEV/OEPTH OF SOTTOM OF SOTTOM SEAL (IF INSTALLED) PRST.

A, TYPE OF BOTTOM SEAL

. GLEV/OEPTH TO TOP OF SOTTOM SEAL _______ FUST.

§. SLEV/BOTTOM DEPTH OF WELL SCREIN resY.

2. TYPE OF SCRREN MATERIAL . OIAMETER OF
SCREEN . SLOT 118 OF SCREEN . =

8. TYPR OF PACK AROUNG WELL POINT OR SCRESN

9. SLEV/DEPTM TQ TOP OFf WELL POINT QR SCREEN FEET.

19. GLEV/OEPTH TO BSOTTOM OF TOP OF SEAL (1P INSTALLED) FURT.

1. TYPg OF UPPIR SEAL

1. GLEV/OEPTH TO TQOP OF TQF SEAL (IF INSTALLRD) rERT.

13.  TYPE OF RISER PIPE MATERIAL
DIAMETER OF RISER PIPE

ts,  TYPE OF UPPER BACKPILL

19,  BOREHOLE DIAMETER FEET.

18,  TOTAL LENGTH OF RISER PiPE

17.  ELEV/OEPTH TO BOTTOM OF UPPER SEAL/PROTECTIVE CASING

Y -
nedlteg 15, TYPE OF UPPRR SEAL
7, 9.  TYPE OF wELL COVER
e e s DIANETER OF WELL COVER

0.  ELEV/NGICHT OF WELL CASING ABCYE SROUNO reeT.
1. PROTECTIVE CASING? YES NO  (CIRCLE ONE)
ELEV/MEICHT ABOVE GROUND ________ PERT.
LOCKING CASY YES WO  (CIRCLE OWE)

11. CONCRETE CAP* YES NO  (CIRCLE OnE)

Oata Verified Date
Data Reviewed by Date

Attachaent 1

SAMPLE MONITORING WELL INSTALLATION LOG
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SAIC STANDARD OPERATING PROCEDURE NO. 355
MONITORING WELL DEVELOPMENT

1. OBJECTIVE

To establish accepted procedures for the restoration of monitoring wells
following drilling activities to yield minimally disturbed water samples and

pump test results.

2. BACKGROUND

Following installation of a well (see SOP No. 350), it is necessary to
restore, to the extent possible, the natural hydraulic conductivity of the
formation by removing drilling fluids and sediments from the disturbed zone
around the well. A variety of techniques is available for developing the well
to ensure turbidity-free groundwater samples. The actual well development
method will be chosen in the field based on the specific information most

currently available.

The primary requirement of an effective development technique is to provide
reversals or surges in flow to prevent bridging by formation particles, a
common problem wvhen flow is always in one direction. Reversals or surges can
be created using surge blocks, bailers, pumps, jetting tools, or a combination

of devices.

Use of air for development shall not be used when samples are to be collected
for volatile organic compound analyses, as air surging tends to strip
volatiles from the water. In general, formation water should be used for
development, although if low-yielding, water-bearing formations are being
developed, it may be necessary to introduce water from an outside source. The
introduced water must be tested for chemical properties to evaluate its
potential impact on the in situ water quality (EPA 1986).

3. PERSONNEL REQUIRED AND RESPONSIBILITIBS

Field Manager: The Field Manager is responsible for ensuring that field
personnel have been trained in the use of this procedure and for verifying
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that monitoring well development activities are performed in compliance with

this procedure.

Field Geologist: The Field Geologist is responsible for complying with this

procedure, including well development, containerization of extracted water,

and documentation of all development activities.

4. EQUIPMENT REQUIRED

Surge block, bottom-filling bailer, air surging, or pumping device
pH meter

Conductivity/temperature probe

Turbidity meter (when applicable)

Vell Development Data form

Clipboard and indelible ink pens

55-gallon drums for containerization of extracted water, if required.

5. PROCEDURE

1.

After installation of a monitoring well and prior to purging and
ground vater sampling (see SOP No. 600), use a surge block, bottom-
filling bailer, air surging, or pumping device to develop the well by
draving water through the screen and forcing it back through the
screen repeatedly.

Containerize any extracted water, or if permitted, discharge the
water to the ground surface away from the well in a manner that
minimizes erosion and the impact of recharge to the well.

NOTE: Containerization is usually necessary at wells where drill
cuttings were containerized due to the suspected presence of
contaminants.

Develop the well until deviations betveen sample measurements of pH,
temperature, specific conductance, color, and odor are stabilized
using the following criteria:

pH: 0.1 standard units

Temperature: 0.5C

Specific conductance: 10 umhos/cm

Color: no visually discernible difference

Odor: no nasally discernible difference.
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4. Record all observations during purging on the Well Development Data
Sheet, an example of which is shown in Attachment 1.

6. REFERENCES

Driscoll, Fletcher G. 1986. Groundwater and Wells, 2nd Edition, Johnson
Division, St. Paul, Minnesota.

U.S. Environmental Protection Agency. 1986. OWER-9950.1, RCRA Ground-VWater
Monitoring Technical Enforcement Guidance Document (TEGD), Office of Solid

Waste and Emergency Response.
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SAIC STANDARD OPERATING PROCEDURE NO. 365
MONITORING VELL PURGING

1. OBJECTIVE

To establish accepted procedures for purging monitoring wells prior to
sampling of groundwater to ensure that representative formation water is

collected.

2. BACKGROUND

Following installation and development of a well (see SOP Nos. 350 and 355),
it is necessary to remove stagnant water from within and near the well. In
general, 3 to 10 borehole volumes of water must be removed from the well prior
to sampling to provide a representative sample. The specific method of well
purging will be decided upon in the field based on the most current available

information.

3. PERSONNEL REQUIRED AND RESPONSIBILITIES

Field Manager: The Field Manager is responsible for ensuring that field
personnel have been trained in the use of this procedure and for verifying
that monitoring well purging activities are performed in compliance with this

procedure.

Field Geologist: The Field Geologist is responsible for complying with this
procedure, including purging of wells, containerization of extracted water,

and documentation.

4. EQUIPMENT REQUIRED

e Bottom-filling bailer, suction-lift pump, air-lift pump, gas-operated
(bladder) pump, submersible pump, or other pumping device

e pH meter

e Conductivity/temperature probe

o Vell Development Data form

e Clipboard and indelible ink pens

e 55-gallon drums for containerization of extracted water, if required.
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5. PROCEDURE

1. After completion of monitoring well installation and development and
prior to groundwater sampling, use a bottom-filling bailer or pumping
device to purge well of 3 to 10 times its borehole volume of standing
water. Purging will be conducted at a rate such that cavatation will
not occur.

2. Containerize extracted water, or if permitted, discharge the water to
the ground surface avay from the well in a manner that minimizes
erosion and the impact of recharge to the well.

NOTE: Containerization is usually necessary at wells where drill
cuttings were containerized due to the suspected presence of
contaminants.

3. Purge the well until the deviations between sample measurements of pH,
temperature, specific conductance, color, and odor are stabilized
using the following criteria:

pH: 0.1 standard units

Temperature: 0.5C

Specific conductance: 10 umhos/cm

Color: no visually discernible difference
Odor: no nasally discernible difference.

OO0 o0oo0o

4. Record all observations during purging on the Well Development Data
Sheet, an example of which is shown in Attachment 1.

5. Sampling must be performed within 24 hours of purging, and preferably
as soon as possible afterward.

6. REFERENCES

Driscoll, Fletcher G. 1986. Groundwater and Vells, 2nd Edition, Johnson
Division, St. Paul, Minnesota.

U.S. Environmental Protection Agency. 1986. OWER-9950.1, RCRA Ground-Water
Monitorin Technical Enforcement Guidance Document (TEGD), Office of Solid
Vaste and Emergency Response.
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SAIC STANDARD OPERATING PROCEDURE NO. 375
SLUG TESTING

1. OBJECTIVE

To provide approved methods for measuring hydraulic conductivity using a

slug test.

2. BACKGROUND

An estimated measurement of the hydraulic conductivity (permeability) of a
formation in the immediate vicinity of a well can be made using either a
falling or rising head slug test. This test provides a relatively inexpensive
and rapid technique to obtain order-of-magnitude permeability values for
groundvater studies. Data interpretation will be accomplished using the
techniques of Bouwer and Rice (1976); Cooper, Bredehoeft, and Papadopulos
(1967); or others, as appropriate to the conditions found.

3. PERSONNEL REQUIRED AND RESPONSIBILITIES

Field Manager: The Field Manager is responsible for ensuring that field
personnel have been trained in the use of this procedure and for verifying
that the slug testing method(s) are performed in compliance with this

procedure.

Field Geologist: The Field Geologist is responsible for complying with this
procedure, including proper collection of data and documentation.

4. EQUIPMENT REQUIRED
e Groundvater level measurement device
e Measuring tape (engineering scale)
e Timer with precision to 0.1 second
e Bailer or slug test water displacement tube
e Decontamination equipment

e Aquifer Test Data form
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e Two colors of adhesive tape and permanent markers
e Hermit Data Logger and pressure transducers
e Monofilament nylon line (100-1b test)
e Interpretation supplies (3-cycle by 70 division semilog paper,
pencils).
5. PROCEDURE

Field Method I - The following method describes a suitable approach for two

persons to obtain data using an electric water level sounder:

1. Decontaminate all required equipment.
2. Open the well.
3. Prepare the Aquifer Test Data form, Attachment 1, with entries for:
o Borehole/well number
e Project number
e Project name
e Aquifer testing team
e Distance from pumping well (if appropriate)
e Ground surface elevation
o Top of well casing elevation
e Measuring equipment being used
e Page number
® Static water level

e Date

e Time intervals (0, 1, 3, 5, 7, 9, 10, and 12 minutes and every 3
minutes thereafter through 60 elapsed minutes, then in 10-minute
intervals for the next hour, and in 30-minute intervals for the

next 3 hours.)

4. Prepare the electric well sounder by placing a piece of adhesive tape
lengthwise along the sounder wire. The tape should extend a
calculated amount above and/or below the top of the surface casing.
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Those lengths will depend on whether a falling or rising head test is
used, and hov much drawdown or displacement of water level is antici-
pated. Place a second piece of tape adhesive side down, over the
opposite side of the sounder wire and onto the adhesive surface of
the first piece of tape.

5. Lower the sounder into the well to the top of the static water level.

6. A rising head slug test is conducted by withdrawing a quantity of
vater as rapidly as possible. This is accomplished by using a bailer
or pump to quickly remove a volume of water. Alternatively, a volume
of water can be removed from the well with a displacement tube by
lovering in a water displacement tube, allowing static water levels
to be re-established, and then withdrawing the tube. (Vater dis-
placement tubes are constructed from sections of pipe that have both
ends sealed and which will fit inside the well. One cap is pre-
drilled and an eye bolt is secured to it so that a nylon line can be
attached. The pipe may require weights inside to overcome bouyancy.)

7. Immediately after the slug test is initiated by withdrawing a
quantity of water or by using the water displacement tube, mark off
vater levels directly on the tape on the sounder wire at the pre-
established time intervals. Use the top of the surface casing as the
reference point. One person will call out the times for measurements
and one person will measure water levels and mark the tape. Continue
measuring and marking the tape until the well water returns to its
initial level.

8. Remove the sounder wire from the well, measure off the head eleva-
tions with a measuring tape, and record the measurements at the
appropriate time increments on the log.

9. Plot the values on semilog paper as follows:

e Logarithmic scale: time

e Arithmetic scale: ratio of H/H = {depth to measured head/depth
to initial (static) head].

10. Use the methods referenced below or other appropriate methods to
reduce the data and determine permeabilities.

Field Method II1 - The following method describes a suitable approach for
obtaining data using a Hermit Data Logger and pressure transducer to measure

and record vater levels during slug testing:

1. Decontaminate all required equipment.

2. Open the well.




SOP 375
Revision 2
April 1990
Page 4 of 5

3. Measure the static water-level depth in the well using an electric
well sounder or other appropriate method.

4. Place an appropriate transducer (see SOP No. 850) into the well and
allow the displaced water to return to its static level. Select a
bailer or water displacement tube that has a diameter that allows
removal from the well without displacing the transducer.

5. Initiate recording of data by the logger and withdraw or displace a
quantity of water as described above in Method I.

NOTE: Proper operation of the In-Situ, Inc., Hermit Data Logger
is ensured by use of the manufacturer’s operating instructions.

6. When the water level has returned to its static level, stop data
recording, remove the transducer from the well, and download the data
from the logger onto a computer for anmalysis (In-Situ, Inc. 1985).

6. REFERENCES
Bouwer, H. and R.C. Rice. 1976. A Slug Test for Determining Hydraulic

Conductivity of Unconfined Aquifers With Completely or Partially Penetrating
Wells, Water Resources Research, Vol. 12, No.3.

Cooper, Hilton H., Jr., John D. Bredehoeft, and Stavros S. Papadopulos. 1967.
Response of a Finite-Diameter Well to an Instantaneous Charge of Water, Water
Resources Research, Vol 3. No.l.

In-Situ, Inc. 1985. Hermit Environmental Data Logger Model SE1000B Owner’s
Manual, Laramie, Wyoming.

Papadopulos, Stavros S., John D. Bredehoeft, and Hilton H. Cooper, Jr. 1967,
On_the Analysis of ’'Slug Test’ Data, Water Resources Research, Vol 9, No.4.
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| BOREHOLE /WELL NUMBER:

GROUND SURFACE ELEVATION
TOP OF WELL CASING ELEVATION

MEASURING EQUIPMENT

PAGCE OF

Time Data Water Level Oats
Pump on: Date __ Time __ (1) Slatic Water Level
Pump off: Date - Time - in
Duration af aquifer teost:
Pumping —_— Recnvery

m—

Discharge Data
Depth of pump /air line ¢ ts on factors
Previous pumnng! Yes __ Nn __ affecting test data

Adusied
water level

Correciion or
Conversion

Discharge
measure-
ment Rate
{Units: {Units:
) )

* 8TC = Belnw Top of Casing

Attachment 1

AQUIFER TEST DATA FORM
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SAIC STANDARD OPERATING PROCEDURE NO. 395
BORERHOLE AND MONITORING VELL ABANDONMENT

1. OBJECTIVE

To establish proper procedures for well and borehole closure and abandonment.

2. BACKGROUND

Because wells are a direct conduit to subsurface formations, proper
abandonment is necessary to minimize surface and groundwater contamination
from hazardous materials encountered on the ground surface or in the sub-
surface, preserve the hydrostatic pressure of individual aquifers, and prevent
groundvater quality degradation due to introduction of water of unknown
quality. In addition, improperly abandoned boreholes pose a potential risk to

humans and animals.

3. PERSONNEL REQUIRED AND RESPONSIBILITIES

Field Manager: The Field Manager is responsible for becoming familiar with
the lawvs and regulations of local, state, and Federal agencies regarding well

abandonment; ensuring that field personnel have been trained in the use of
this procedure; and verifying that monitoring well abandonment activities are
performed in accordance with the applicable laws and regulations and this

procedure.

Field Geologist: The Field Geologist is responsible for complying with this
procedure, gncIuding ensuring compliance with all applicable laws and

regulations of local, state, and Federal agencies.

4. EQUIPMENT REQUIRED
e Drill rig equipped with appropriate drilling tools and crew

e Cement, sand, bentonite powder, bentonite pellets, and commercial
hole-sealing products.

5. PROCEDURE

1. Remove any casing, well screen, or other downhole materials or
obstructions that could interfere with abandonment procedures by
pulling or drilling them out of the borehole, if possible. If the
casing is not pulled, it must be perforated at intervals to be sealed
and must be cut off at least 10 feet below the ground surface (ADEC
1983, CADWR 1981).
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2. Backfill the borehole from the bottom to 10 feet below the top using

appropriate materials as discussed below in steps 3 and 4.

. Boreholes not encountering groundwater or those completed in

unconfined aquifers can be backfilled with clay (bentonite pellets or
grout), neat cement, sand-cement grout, concrete, or commercial hole-
sealing products.

NOTE: Drilling fluids and cuttings are specifically prohibited for
use as backfilling materials.

. The following sections describe the types of borehole sealants and the

methods of placing them:

Dry bentonite pellets can be poured into shallow boreholes (less than
about 25 feet) from the surface. Care must be taken to pour the
pellets at a sufficiently slow rate to prevent bridging in the
borehole, which would preclude completely filling the hole.

Bentonite slurries, prepared by mixing dry bentonite powder with
water, can be pumped down a tremie pipe or a hollow drill stem. If
fractured or highly permeable strata are to be sealed or if the annu-
lar space around a casing is to be sealed through perforations in a
casing, the grout must be emplaced under pressure to provide a more
effective seal.

Neat cement (prepared by mixing cement with water) and sand-cement
(prepared by mixing sand, cement, and water) grouts can be installed
in the same manner as used for bentonite slurries. Neat cement and
sand-cement seals must be emplaced in one continuous operation, unless
shorter segments are installed and allowed to set or partially set to
form a base for the remaining sealants.

. Sealing materials must be thoroughly mixed and prepared according to

manufacturer’s recommendations and must meet the following standards:

o Bentonite products used must be specifically designed for plugging
and abandoning boreholes and must be nontoxic. Bentonite slurry
must have a Marsh funnel viscosity of 50 seconds minimum.

¢ Sand-cement grout must be composed of not more than two parts by
weight of sand and one part cement.

o All additives to bentonite and cement grouts must be nontoxic and
nondegradable so deterioration of groundwater quality does not
result from contact with the sealing materials.

e Addition of bentonite to a cement slurry must not exceed 5 percent
of the volume of cement; curing additives such as calcium chloride
or hydrated lime must not exceed 10 percent of the volume of cement
(API 1984).
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6. Backfill the borehole from the top of the grout (at 10 feet or more
below the ground surface) to the surface with cement grout (ADEC 1983,
CADWR 1984).

6. REFERENCES
Alaska Department of Environmental Conservation. 1983. General Management

Order No. 2035, Field uffice Directive, Well-Exploration Drill Hole and
Excavation: State of Alaska, Juneau, Alaska

American Petroleum Institute. 1984. Standard Procedure for Field Testing
Drilling Fluids, Tenth Edition: American Petroleum Institute, Dallas, Texas,
44 p.

California Department of Water Resources. 1981. Bulletin 74-81, Vater Vell
Standards: State of California, Sacramento, California, 92 p.

Colorado Division of Water Resources. 1984. Rules and Regulations and
Colorado Statutes Governing Construction of Water Wells and the Installation
of Pumping Equipment: State of Colorado, Denver, Colorado, 20 p.
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SAIC STANDARD OPERATING PROCEDURE NO. 400
EQUIPMENT DECONTAMINATION

1. OBJECTIVE

To establish safe, standardized methods for decontaminating equipment during
field activities at hazardous material sites for the purpose of minimizing the
potential of cross-contamination, off-site contaminant migration, and
personnel exposure to potentially hazardous substances. The effectiveness of
the procedures used at any particular site will be assessed by the evaluation
of the laboratory data obtained from the analysis of trip blanks, field

blanks, and equipment washes.

2. BACKGROUND

Equipment decontamination minimizes the risk of exposure to hazardous sub-
stances and ensures the collection of representative samples. Boundaries
beyond which contaminated equipment is restricted, or decontamination lines,
are site-specific. These boundaries are dependent upon the types of
contamination and the type of work activities onsite. The Health and Safety
Plan for each project will contain specific information regarding establishing
the following zones for personnel and equipment at each site:

e Exclusion Zone -- to minimize the number of people in the area where
active drilling and sampling activities will be undertaken (zone of
maximum hazard)

e Contamination Reduction Zone -- to allow decontamination of personnel
and equipment after working in the exclusion zone

e Support Zone: to provide an area with minimal hazards from physical
actgvxties and chemical contaminants.

3. PERSONNEL REQUIRED AND RESPONSIBILITIES

Field Manager: The Field Manager is responsible for ensuring that field
personnel have been trained in the use of this procedure and for verifying
that equipment decontamination is performed in compliance with this procedure.
The Field Manager is also responsible fqr approving the placement of the

restrictive zones at each site.
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Field Geologist: The Field Geologist is responsible for complying with this

procedure and ensuring that site staff understand the philosophy behind the

equipment decontamination procedures and conduct each step correctly.

4 EQUIPMENT REQUIRED

Plastic drop cloths

Scrub brushes

Potable water

ASTM Type-II reagent-grade or HPLC-grade water

Methanol, reagent-grade

Hexane, pesticide-grade

Nitric acid, reagent-grade

Containers of various sizes (including wash tubs and/or window boxes
equipped with a bottom grate to hold equipment out of soil washed from
samplers)

Glass, Teflon®, or stainless steel squeeze bottles and sprayers
Steam cleaner with laboratory-grade detergent.

5. PROCEDURE

Use only glass, Teflon®, or stainless steel dispensing devices to dispense
water, alcohol, acid, and solvent rinses. Plastic dispensing devices are
prohibited. Do not clean rubber or plastic surfaces with hexane or methanol.
Vaste fluids must be collected in suitable containers and treated as hazardous

vaste, unless othervise directed.

5.1 SOIL, SEDIMENT, AND SLUDGE SAMPLING EQUIPMENT DECONTAMINATION PROCEDURES

1.

Decontaminate soil, sediment, and sludge sampling equipment before
use, between samples, and upon completion of sampling operations.

Decontaminate equipment used during drilling operations at the "hot
line" of the Exclusion Zone prior to transport to the Support Zone.

If the steam cleaning location is in an area outside of the Exclusion
Zone, remove loose soil on the drill rig, augers, drill pipe and
rods, and other large equipment at the drill site, then move the
equipment directly to the steam cleaning decontamination area for
more thorough cleaning.
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To decontaminate a drill rig, pressure wash it with a steam cleaner
using a laboratory-grade detergent (e.g., Alconox, Liquinox, or
equivalent)/water solution and potable water rinse upon mobilization,
between drilling locations, and upon demobilization.

To decontaminate an auger, drill rods, and other downhole tools,
pressure wash with a steam cleaner using a laboratory-grade deter-
gent/water solution and potable water rinse upon mobilization,
between drilling locations, and upon demobilization.

To decontaminate a split spoon, Shelby tube, Dennison, wireline core
barrels, scoops, gravity corers, Poner grabs, or other samplers,
pressure wash with a steam cleaner using a laboratory-grade deter-
gent/potable wvater solution upon mobilization, between sampling
locations, and demobilization. In addition, wash using a laboratory-
grade detergent/water solution, rinse with ASTM Type II reagent-grade
water, rinse with pesticide-grade methanol, rinse with hexane, and
allow to air dry before sampling and between samples.

To decontaminate wash buckets, pressure wash with a steam cleaner
using a laboratory-grade detergent/water solution and potable water
rinse upon mobilization, between drilling locations, upon demobiliza-
tion, or as needed during sampling operations.

SURFACEVATER AND GROUNDVATER SAMPLING EQUIPMENT DECONTAMINATION
PROCEDURES

8.

10.

11.

12.

13.

Decontaminate surfacewater and groundwater sampling equipment before
use, between sampling locations, and upon completion of sampling
operations.

Decontaminate water sampling equipment used inside the Exclusion Zone
at the "hot line" prior to transport to the Support Zone.

If the steam cleaning location is in an area outside of the Exclusion
Zone, drain wvater from the equipment to the extent possible and then
move the equipment directly to the steam cleaning decontamination
area for more thorough cleaning.

To decontaminate well casings, pressure wash with a steam cleaner
using a laboratory-grade detergent (e.g., Alconox, Liquinox, or
equivalent)/water solution and rinse with potable water prior to
installation.

To decontaminate well development and purging apparatus, pressure

wash with a steam cleaner using a laboratory-grade detergent/water
solution, rinse with ASTM Type II reagent-grade water, rinse with

pesticide-grade methanol, rinse with hexane, and allow to air dry

upon mobilization, between wells, and upon demobilization.

To decontaminate bailers and pumps, wash using a laboratory-grade
detergent/vater solution, rinse with potable water, ASTM Type II
reagent-grade water, pesticide grade methanol, hexane, in that order,
and allow to air dry upon mobilization, between uses, and upon
demobilization.
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14. To decontaminate water level measurement devices, wash using a
laboratory-grade detergent/water solution, tap water, ASTM Type II
reagent-grade water, and allow to air dry upon mobilization, between
uses, and upon demobilization.

15. To decontaminate hand-held tools, wash using a laboratory-grade
detergent/water solution, rinse with tap water, ASTM Type II Reagent-
grade wvater, pesticide-grade methanol and hexane, in that order, and
allow to air dry upon mobilization, between samples, and upon
demobilization.

6. REFERENCES

U.S. EPA, 1984, Standard Operating Safety Guides, Office of Emergency and
Remedial Response.
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SAIC STANDARD OPERATING PROCEDURE NO. 460
PERSONNEL DECONTAMINATION - LEVEL C

1. OBJECTIVE

To provide approved methods for personnel decontamination and minimize the
risk of exposure to hazardous substances at hazardous waste sites requiring

Level C protection.

2. BACKGROUND

Decontamination lines are site-specific, since they are dependent on the types
of contamination and the type of work activities on-site. The Health and
Safety Plan for each project will contain specific information regarding
establishing three zones for Level C work activities at each site:

e Exclusion Zone: To minimize the number of people in the area where
active drilling and sampling activities will be undertaken (zone of
maximum hazard).

e Contamination Reduction Zone: Consisting of areas set up for decon-
tamination of personnel and equipment after working in the Exclusion
Zone.

® Support Zone: Outside of the decontamination zones (zone of no
hazard).

3. PERSONNEL REQUIRED AND RESPONSIBILITIES

Field Manager: The Field Manager is responsible for ensuring that field
personnel have been trained in the use of this procedure and for verifying
that the field activities are performed in compliance with the requirements of

this procedure.

Field Geologist: The Field Geologist is responsible for his own health and
safety and for complying with this procedure. He is also responsible for

requesting any additional information necessary to perform field duties in a

safe and healthful manner.
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4. BQUIPMENT REQUIRED

Equipment required to perform maximum decontamination measures is listed in

Attachment 1. Equipment required to perform minimum decontamination measures
is listed in Attachment 2.

5. PROCEDURE

1.

The maximum decontamination procedure consists of specific activities,
as shown in Attachment 1.

. Decontamination procedures may be reduced from the maximum require-

ments if the situation warrants, at the discretion of the Field
Manager.

NOTE: The minimum decontamination procedure is shown in Attachment 2.

. When the Field Manager determines that the decontamination line is no

longer required, contaminated wash and rinse solutions will either be
containerized or, if evidence of contamination was detected during
drilling activities through visual observations or air monitoring,
discharged to the ground surface. Contaminated decontamination
materials will be containerized or disposed of in waste receptacles if
no evidence .of contamination was detected during drilling activities.

. Any containerized waste materials will be disposed of in accordance

with the requirements for the highest level of wastes encountered on
the site.

6. REFERENCES

U.S. EPA. 1984. Standard Operating Safety Guides, Office of Emergency and
Remedial Response.
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ATTACHMENT 1. MAXIMUM MEASURES FOR LEVEL C DECONTAMINATION
(adapted from NIOSH 1985)
EQUIPMENT
NEEDED
ACTIVITY PROCEDURE (See Key)
1. Equipment Drop To reduce possibility of cross- A,B,C
contamination, deposit equipment
(tools, instruments, etc.) on
drop cloth or in containers
(possible cool-down location)
2. Boot Cover and Scrub with decon solution, rinse A,D,E,F,I
Glove Wash/Rinse with potable water; may use
high-pressure spray
3. Tape Removal Dispose of tape from boots and A,B
gloves
4. Boot Cover and Remove boot cover then outer A,B,H
Glove Removal glove; place in container with
plastic liner
HOTLINE
5. Splash, Safety Boot, Scrub items with decontamination A,D,E,F,I
Inner Glove Wash/Rinse solution and scrub brush; rinse
with water; may use high-pressure
spray
6. Canister or Exchange the mask or canister, G,J
Mask Change replace and tape on boot covers
) and outer gloves, and return to
duty
7. Safety Boot, Splash First remove boots, and then, A,B,H,K
Suit Removal with assistance, remove splash
suit; place each in container
wvith plastic liner
8. Inner Glove Wash/Rinse Scrub with decontamination A,D,E,F,K

solution, rinse with water
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ATTACHMENT 1. MAXIMUM MEASURES FOR LEVEL C DECONTAMINATION
(Continued)
EQUIPMENT
NEEDED
ACTIVITY PROCEDURE (See Key)
9. Face Piece Removal Remove face piece, deposit in A,B
container with plastic liner;
avoid touching with fingers
10. Inner Glove Removal Remove inner glove, deposit in A,B
lined container
11. Inner Clothing Removal Remove inner clothing, deposit A,B
in lined container
CONTAMINATION CONTROL LINE - SUPPORT ZONE
12. Field Vash, Redress Shower if highly toxic materials A,C,D,E,H,
are suspected; wash hands and K,L

face if shower is not available;
trailer may be needed in
inclement weather; put on clean
clothes

Key:

Container (e.g., 20-30 gal plastic garbage can
. Liners (plastic bags)
Plastic drop cloths
Detergent/wvater solution
Potable water

Brushes

Cartridges mask or canister
Stool or chair
High-pressure spray unit
Tape, boot covers, gloves
Rack or table

Towels

.r-?ef..Hmn-umcow:»
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ATTACHMENT 2. MINIMUM MEASURES FOR LEVEL C DECONTAMINATION

(adapted from NIOSH 1985)

EQUIPMENT
NEEDED
ACTIVITY PROCEDURE (See key)
1. Equipment Drop Deposit equipment (tools, A,B,C
instruments, etc.) on drop
cloths or in containers to
reduce probability of cross-
contamination (possible
cool-down location)
2. Quter Garments, Scrub with decontamination A,D,E,F,I
Boot Cover and solution, with water; may
Glove Wash/Rinse use high-pressure spray
HOTLINE
3. Boot Cover and Remove items; place in lined G,J
Glove Removal container
4. Canister or Mask Exchange the mask or canister, A,B
Change replace and retape gloves and
boot covers, and return to duty
5. Outer Safety Boots, Remove and deposit in separate A,B
Gloves, and Splash lined containers
Suit Removal
6. Face Piece Removal Remove and deposit on plastic A,B,C
sheet; avoid touching with
fingers
CONTAMINATION CONTROL LINE
7. Field Wash, Redress Vash hands and face thoroughly; A,D,E,F,L
. redress; showver as soon as
possible
Key:
A. Container (e.g., 20-30 gal plastic garbage can)
B. Liners (plastic bags)
C. Plastic drop cloths




RN OMMmMO

SOP 460
Revision 3
April 1990
Page 6 of 6

ATTACHMENT 2. MINIMUM MEASURES FOR LEVEL C DECONTAMINATION
(Continued)

Detergent/water solution
Potable water

Brushes

Cartridges mask or canister
Stool or chair
High-pressure spray unit
Tape, boot covers, gloves
Rack or table

Towvels
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SAIC STANDARD OPERATING PROCEDURE NO. 550
SEDIMENT/SLUDGE SAMPLING

1. OBJECTIVE

To provide accepted guidelines for sediment/sludge sampling and collection.

2. BACKGROUND

Several techniques may be used to obtain sediment/sludge samples. The
techniques employed depend on the consistency of the materials to be sampled,
the depth from which the sample is to be collected, and the specific location
to be sampled. The most common techniques for collection of sediment/sludge
samples are use of a stainless steel trowel, stainless steel spoon, or Teflon®
scoop to excavate the sample, or, if sampling more than 4 or 5 inches below

the surface, use of a hand-operated, stainless steel bucket auger.

3. PERSONNEL REQUIRED AND RESPONSIBILITIES

Field Manager: The Field Manager is responsible for ensuring that field
personnel have been trained in the proper technique for collecting

sediment/sludge samples.

Field Geologist: The Field Geologist is responsible for collecting
sediment/sludge samples in accordance with this procedure.

4. EQUIPMENT REQUIRED
e Stainless steel trowel or spoon or Teflon® scoop

e Sample containers and cooler chests with ice (not reusable ice packs
["Blue Ice"])

e Field Log book or Field Borehole Log form

e Stainless steel mixing bowl or Teflon® sheet.

5. PROCEDURE

1. Insert scoop or trowel into material and remove sample or rotate auger
into the ground and remove sample (see SOP No. 526).
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. Place sample in mixing bowl or on Teflon® sheet.

. Samples for volatile organic compound (VOC) analysis will be collected

from the sampling device or from unmixed soil placed into a stainless
steel bowl or onto a Teflon® sheet.

. The remaining sample containers will be filled after the soil sample

is stirred to provide a homogenous mass for sampling. Sample material
to be composited will be placed into a mixing bowl or onto a Teflon®
board and thoroughly stirred to provide a hsmogoneous mass for
sampling prior to extracting material to fill sample containers.

. Place the sample containers on ice in a cooler chest and maintain

at 4°C.

. Note the sample identification, sample location (provide sketch),

sampling time, and sample personnel in the Field Log book or on a
Field Borehole Log form.

. Decontaminate the field equipment.

6. REFERENCES

None.
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SAIC STANDARD OPZRATING PROCEDURE NO. 600
GROUNDVATER SAMPLING USING A BAILER

1. OBJECTIVE

To provide an accepted method for the collection of groundwater samples.

2. BACKGROUND

A variety of sampling techniques are available for the collection of
groundvater samples. These techniques include using bailers, air lift
samplers, submersible pumps, gas-driven piston pumps, and peristaltic pumps.
Many of these techniques are not suitable when volatile samples are being

collected. The most common method of groundvater sampling is using a bailer.

3. PERSONNEL REQUIRED AND RESPONSIBILITIES

Field Manager: The Field Manager is responsible for ensuring that field
personnel have been trained in the use of this procedure and for verifying

that groundwater sampling activities are performed in accordance with this

procedure.

Field Geologist: The Field Geologist is responsible for complying with this
procedure, including collection of samples, containerization of samples, and

documentation.

4. EQUIPMENT REQUIRED

Teflon® bailer

Bottom Emptying Device (BED)
Monofilament nylon line (100-1b test)
Groundvater Sampling Log form

Sample containers

Decontamination materials

Bottle brush.
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PROCEDURE

1.
2.

10.
11.

12.

13.

14.

Decontaminate the bailer as described in SOP No. 400.

Secure the nylon line to the bailer. Ensure that there is sufficient
length to allow the sample to be collected from the appropriate
depth.

NOTE: Each well will have a dedicated nylon line. Lines used in one
well will not be used in any other well.

Tape a horizontal distance from the well equal to the depth from
vhich the sample is to be taken and mark the location on the ground.

Place the bailer inside the top of the well and have your partner
hold it in place.

Slowly walk back to the mark on the ground while holding the mono-
filament line, being careful not to let the line touch the ground.

Stop at the mark and have your partner release the bailer.

Slowly walk toward the well and pause a few seconds after the bailer
enters the water to ensure that the bailer is full.

Slowly walk back to the mark.

Keeping the line taut to keep it off the ground, have your partner
fill the sample bottles (using the BED to minimize agitation),
starting with 40 mL VOC vials.

NOTE: It is imperative that the vials containing samples for VOC
analyses have no trapped air bubbles. To ensure this, turn the vials
upside down and strike them against your hand. Check to ensure that
air bubbles are not released. If no air bubbles are present, proceed
with filling the rest of the sample containers. If air bubbles are
present, empty the vial and refill it, repeating the process until no
trapped air bubbles are found. Most other sample bottles need not be
filled to the top.

Repeat Steps 4 through 9 until all bottles are full.

Secure the well 1id and lock on the well. Dispose of gloves and
nylon line to prevent cross-contamination.

Place sample contginers on ice in a cooler chest to maintain sample
temperatures at 4 C.

Collect spilled material after sampling and dispose of in accordance
with the client’s wishes and local, state, and Federal requirements.

Decontaminate the bailer as described in SOP No. 400.
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15. Complete the Groundwater Sampling Log form (Attachment 1) as follows:

Enter the sampling point number in the upper righthand corner
under "Borehole/Well Number."

Enter the project number assigned.
Enter the descriptive project name.

Enter the name(s) of all field crew members sampling this point in
the "sampling team" block.

Enter the well installation completion date from the Monitoring
Vell Installation Log form (see SOP No. 350).

Enter total well depth from top of casing.
Enter well diameter from Monitoring Well Installation Log form.

Determine well volume per foot from the well diameter and enter in
the appropriate block.

Enter date and time for each sample in the proper column.

Measure water level from the top of the casing and determine
standing wvater column by subtracting from total well depth.
Determine the volume of this column by multiplying the standing
water column by the quantity entered for "Vell Volume per Foot."

If a bailer is used, enter "Teflon® (or other material) Bailer" in
the column marked "Sampling System." If a pump is used, enter the
type in the column marked "Pumping System."

Enter the analyte being sampled for in the space above the
"Required/Collected" columns; enter the number of samples required

and the number collected for each analyte in its respective
column.

Enter verification signature and date by the Field Geologist.

Enter review signature and date by the Field Manager.

6. REFERENCES

Scalf, M.R., J.F. McNabb, %.J. Dunlap, R.L. Cosby, and J. S. Fryberger. 1981.
Manual of Ground Vater Quality Sampling Procedures, National Vater Vell

Association, Worthington, Ohio.
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SAIC STANDARD OPERATING PROCEDURE NO. 625
SAMPLE CUSTODY/SHIPPING

1. OBJECTIVE

To establish chain-of-custody procedures for sample processing from collection

through shipping.

2.  BACKGROUND

Sample custody procedures include inventory and documentation during sample
collection, shipment, and laboratory processing. A sample is considered in

one’s possession if the sample is:

e In the physical possession or view of the responsible party, or
o Secured to prevent tampering, or
e Placed in a restricted area by the responsible party.

Chain-of-custody in the field is established by unique identification of
samples using sample labels, followed by recording of sample disposition data
on chain-of-custody forms. The transfer of samples from the field to the
laboratory and through the testing process is documented using chain-of-

custody procedures.

3. PERSONNEL REQUIRED AND RESPONSIBILITIES

Field Manager: The Field Manager is responsible for ensuring that field
personnel have been trained in the use of this procedure and for verifying

that sample custody procedures are in accordance with this procedure.

Field Geologist: The Field Geologist is responsible for the custody of
samples collected by him or her until they have been properly transferred to
the Field Manager, a courier, or directly to the laboratory.

4. EQUIPMENT REQUIRED

e Sample labels
e Indelible ink pens
e Sample Chain-of-Custody Log forms




]

Master Sample Log form
Sample Shipping Log form.

5. PROCEDURE

Sample Numbers
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Revision 3
April 1990
Page 2 of 8

1. Assign a unique sample number to each sample collected in the field.
The sample number will identify the sampling location, installation
type, sequential sample number (aqueous) or sample depth (non-
aqueous), and the matrix (air, water, or soil) sampled.

2
Field Sampling Plan:
Sequential
Location Installation Installa-
Designator Type tion No.
Vill vary V - monitoring well 00-99
depending B - soil boring
on site P - piezometer
S - surface sample
(soil/sediment/
sludge/surface
vater)
3

. The sample will be identified as follows unless otherwise noted in the

Sequential Depth
Sample No. (ft) Media
00-99 000.0- S -
999.9 soil
v -
vater

. For example, a subsurface soil sample collected from the second soil

boring at Fire Training Area No. 1 from a depth of 35 feet will be

identified as "F1B-02-035.0S".

The third wvater sample collected from

the first well completed at the Base Landfill will be identified as

"LFW-01-03W".

Sample Labels

5.

. Record the sample number on the sample label and Sample Chain-of-
Custody Log and on the Master Sample Log.

Attach a sample label (Attachment 1) to all sample containers at the
time of sample collection and mark the liquid meniscus level on the
outside of the sample bottle (unless the bottle is filled to the top).

information:

e Date and time collected
.

e Sample number

M

Source location and location of sample

Purpose of the sample (analyte and sample group)

. Complete the label in indelible ink and include at least the following
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e Volume collected
e Preservative used (if any)
e Collector’s initials.

Sample Chain-of-Custody Log

The Sample Chain-of-Custody Log represents the official documentation for all
transfers of sample custody until the samples have arrived at the laboratory.
Sample Chain-of-Custody Logs are used to document the integrity of samples.

7. Fill out a Sample Chain-of-Custody Log (Attachment 2) for each sample
set at each sampling location to maintain a record of sample
collection, transfer between personnel, and receipt by the labora-
tory.

8. When relinquishing custody of samples, sign the Sample Chain-of-
Custody Log and fill in the date and time of transfer. The
individual receiving the samples will do the same.

9. 1If shipping samples to the laboratory, complete the Sample Chain-of-
Custody Log prior to shipment and note the date and time of shipment.
Inspect the form for completeness and accuracy.

10. 1f a change is made on the Sample Chain-of-Custody Log, the person
making the change will place his initials by the change.

11. T?e Sample Chain-of-Custody Log will contain the following informa-
tion:

Sample number (for each sample in the shipment)

Collection date (for each sample in shipment)

Time shipment was packed

Number of containers of each sample

Sample description (environmental matrix)

Analyses required for each sample

Shipment number

Shipping address of the laboratory

Date, time, and method of shipment

Signatures as custody is transferred from one individual to
another.
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12. The completed Sample Chain-of-Custody Log will be placed in a sealed
plastic bag and taped inside the lid of the cooler containing the
samples logged on that record.

13. If quality assurance samples are to be provided to another laboratory
facility or government agency, a separate Sample Chain-of-Custody Log
will be prepared for those samples.

14. The Log will indicate with whom the samples have been split or
duplicated and will be appropriately signed and dated with the time
of transfer of the splits or duplicates.

Master Sample Log

15. Each project will have a Master Sample Log (Attachment 3) to track
the collection of samples for that project. The log identifies:

Master Log Sample Number

Sampling location

Sample number, depth, type, and date and time of sampling

Chemical analyses collected

Sample containers collected

Sample collector’s initials

Sample Shipment

6.

None.

16. Samples will be carried directly to the laboratory or, in most cases,
transferred to a forwarding company (DHL, Federal Express, or the
equivalent) for overnight delivery to the laboratory. All sample
shipments will be tracked using a Sample Shipping Log (Attachment 4).
The Log will contain:

e Analytical laboratory address

e Sample shipping container number

e Shipment number

e Custody seal number(s)

e Shipping method

o Date shipped

e Sample shipper’s initials.
REFERENCES
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[ SAIC.

1.0D.

Date: Number:
Project Collected
Number: By:

Type: (] Soil/Sediment/
Siudge

Preservatives:

] water ] waste

Depth:

Time:

] other:

Required Analysis:
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SAMPLE CHAIN OF CUSTODY LOGC

Shipment No.

Project:

Reason for Transfer:

Sampling| Start Sample
Date Time Location

Sample :‘_‘;‘qk’ Matrix /

1D S-Sam Media

# Items mJ
Containers'

Comments

W | N n & fw

[
o

-
—

-
~

-
w

-
&

-
wv

-
(-}

-
~

Column Total:

Relinquished by /Affiliation:

Received by /Affiliation:

Date/Time:

Condition:

Relinquished by /Affiliation:

Received by /Affiliation:

Date/Time:

Condition:

Relinquished by /Affiliation:

Received by /Affiliation:

Date/Time:

Condition:

Relinquished by /Affiliation:

Signalure & Affiliation PLEASE

Received by/Affiliation:

Date/Time:

Condition:

White - Return to Original Sampler (above address)

Yetlow - Ladoratory Record
Pink - Retained dy Original Sampler

Attachment 2

SAMPLE CHAIN OF CUSTODY FORM
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SAIC STANDARD OPERATING PROCEDURE NO. 650
SAMPLE PREPARATION/PACKAGING

1. OBJECTIVE

To provide accepted methods for sample preparation prior to shipping.

2.  BACKGROUND

The testing laboratory will typically provide all sample containers,
preservatives, and packaging for transportation of soil and water samples to
be tested by the laboratory. Proper preparation of sample containers for
shipment to the laboratory is essential to prevent breakage of containers and

spillage of potentially hazardous materials.

3. PERSONNEL REQUIRED AND RESPONSIBILITIES

Field Manager: The Field Manager is responsible for ensuring that field
personnel have been trained in the use of this procedure and for verifying
that sample preparation and packaging activities are being performed in

accordance with this procedure.

Field Geologist: The Field Geologist is responsible for compliance with this
procedure, including sample container preparation, marking and labeling, and

sample packaging.

4. EQUIPMENT REQUIRED

Paper towels

Coolers with ice (not reuseable ice packs ["Blue Ice"])
Plastic insulating material ("bubble wrap")

Strapping tape and friction tape

Styrofoam and absorbent packing material

l-gallon (or other appropriate size) sealable plastic bags

Large plastic garbage bags
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Custody seals
Address, "This Side Up," "Fragile," "Hazardous Materials," and other
labels as appropriate or required

Master Sample Log form.

5. PROCEDURE

Sample Container Preparation

1.

After sampling activities are completed, clean the outer surfaces of
all sample containers with potable water and disposable towels.

Identify and document sample collection points, depth increments, and
sampling devices.

Complete log book entries, sample tags, chain-of-custody forms, and
field record data forms with sample identification points, date,
time, and names or initials of all persons handling the sample in the
field.

Wrap tape around the neck and cap of each container to help prevent
leakage.

Place samples into an ice chest or other appropriate container with
ice.

Sample Packaging

6.

Vrap glass sample containers with plastic insulating material
("bubble wrap") to prevent contact with other sample containers or
the inner walls of the cooler.

Place samples in thermally insulated, rigid ice chests which contain
ice and absorbent packing for liquids or styrofoam packing for solids
in accordance with U.S. Department of Transportation specifications
contained in 49 CFR 171, 172, 173. Line the chest with a large
plastic bag which will contain all of the sample containers and will
be sealed over the top of the containers.

Pack samples to be analyzed for organic and inorganic compounds in
separate coolers.

Vhen an ice chest is filled, complete a chain-of-custody form and
seal it inside a plastic bag. Tape the plastic bag inside the top
cover of the ice chest.

NOTE: Instructions for completing chain-of-custody forms are provided
in SOP No. 625, "Sample Custody/Shipping.”




10.

11.

12.

13.

14.

SOP 650

Revision 4
April 1990
Page 3 of 3

Place a thermometer into the ice chest, close the lid, and allow the
temperature to stabilize for approximately 15 minutes. Record the
temperature of the inside of the ice chest.

Clean the outer surface of the ice chest.

Tape the ice chest shut with strapping tape, seal the drain opening
vith friction tape, and place custody seals over the lid opening in
such a fashion that the tape must be broken to open the lid.

Place an address label on top of the cooler. Place a "This Side Up"
sticker on all four sides and "Fragile" labels on two sides and the
top.

Classify samples and mark the ice chests according to the require-
ments of Title 49 CFR 171, 172, and 173. In most cases, the shipment
will be classified as "Environmental Samples" and will not require
special marking or labeling.

6.  REFFRENCES

49 CFR 171, 172, 173.
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SAIC STANDARD OPERATING PROCEDURE NO. 685
VATER SAMPLE FILTRATION

1. OBJECTIVE

To establish uniform guidelines for filtering water samples in the field.

2.  BACKGROUND

The filtration of water samples collected in the field is required for several

analytical parameters including dissolved metals, orthophosphate, and chemical

oxygen demand.

3. PERSONNEL. REQUIRED AND RESPONSIBILITIES

Field Operations Manager: The Field Operations Manager is responsible for

ensuring that field personnel have been trained in the use of this procedure

and for verification that water sample filtration has been performed in

compliance with this procedure.

Field Geologist: The Field Geologist is responsible for compliance with this

procedure and filtration of samples in a timely manner.

4. EQUIPMENT REQUIRED

Vacuum pump

Filter holder and filters or prepackaged disposable in-line filters in
holders (0.45 micron)

Teflon tubing

Vacuum tubing (Tygon)

Two-hole rubber ctopper

Glass or stainless steel tubes to fit holes in stopper

Sample bottles.

5. PROCEDURE

1.

Decontaminate the rubber stopper and tubes. Insert the tubes through
holes in the stopper. Set one tube with the lower end near the bottom
of the rubber stopper (outlet tube). Set the other tube with the
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lover end approximately one inch below the bottom of the stopper
(inlet tube).

. Place the rubber stopper in a sample container. The fit between the

sample container and rubber stopper must be tight enough to maintain a
vacuum while filtering.

. Connect the vacuum tubing to the outlet of the aspirator and the inlet

of the vacuum pump.

. Connect Teflon® tubing to the inlet tube and to the outlet of the in-

line filter. Connect another length of Teflon® tubing to the inlet of
the filter and place the free-end in the unfiltered sample.

. Turn on the vacuum pump and draw the sample through the filter.

Monitor the water level in the unfiltered sample to avoid drawing air
into the in-line filter.

. When the sample container is filled, cap the sample bottle or transfer

the filtered water to other sample containers.

. Disassemble the vacuum apparatus and properly dispose of the in-line

filter and Teflon tubing.

. Place the samples on ice in a cooler to maintain their temperature at

4°C.

6.0 REFERENCES

None.
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SAIC STANDARD OPERATING PROCEDURE NO. 770
MINE SAFETY APPLIANCES MODEL 2A COMBUSTIBLE GAS INDICATOR

1. OBJECTIVE

To provide field operating instructions for the MSA Combustible Gas Indicator.

2. BACKGROUND

Measurement of combustibility of various types of atmospheres encountered at
hazardous waste investigation sites is a requirement for protection of the
health and safety of workers. In addition, it can be an indicator of the
presence of contaminants at a site. Incorrect readings may be indicated in

oxygen deficient atmospheres.

3. EQUIPMENT REQUIRED

e MSA Model 2A Combustible Gas Indicator
e MSA Calibration Test System.

4. CALIBRATION

The following procedure describes the steps for calibration of the MSA Model
2A Combustible Gas Indicator:

1. With the "ON-OFF" bar in the off position, set the meter pointer to
zero on the scale.

2. Turn the indicator on by lifting the end of the "ON-OFF" bar on the
rheostat knob and rotating the bar and knob clockwise 1/4 turn.

3. Flush the instrument with fresh air by squeezing and releasing the
aspirator bulb five or more times.

4. Rotate the rheostat knob until the meter needle rests at zero. (Avoid
large clockwise rotations of the rheostat knob, as they send large
electric currents through the filament that can shorten the
instrument life.)

5. Connect the hose adapter in the calibration kit to the sample inlet
fitting on the instrument.

6. Assemble the rubber tube and balloon to the plastic cup as shown in
the calibration kit instructions and eliminate air in the balloon by
rolling the balloon up toward the cup.




10.

11.

12.

5. USE
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Vhile keeping the balloon rolled up, attach the opening in the
balloon to the outlet of the calibration gas can and inflate the
balloon with the calibration gas. It is not necessary to pressurize
the balloon.

Close the rubber tube between the calibration gas can and the balloon
vith the pinch clamp and remove the rubber tube from the can outlet.

Attach the rubber tube to the hose adapter on the instrument to be
tested and remove the pinch clamp.

Draw gas from the balloon through the instrument by operating the
aspirator bulb and note the maximum meter reading.

Using the calibration curves provided in the calibration kit, deter-
mine if the meter reading falls within the proper range.

If the reading is outside the range, check the test setup and rerun
the check. If the meter reading is again outside the range, replace
the detector unit. If this does not eliminate the problem, return
the indicator to the manufacturer for repair.

The following procedure describes the steps for use of the MSA Model 2A

Combustible Gas Indicator:

. Assemble the hose and probe and attach to the instrument.
. Attach the aspirator bulb assembly to the instrument.

. With the "ON-OFF" bar in the off position, set the meter pointer to

zero on the scale.

Turn the indicator on by lifting the end of the "ON-OFF" bar on the
rheostat knob and rotating the bar and knob clockwise 1/4 turn,

Flush the instrument with fresh air by squeezing and releasing the
aspirator bulb five or more times.

Rotate the rheostat knob until the meter needle rests at zero. (Avoid
large clockwise rotations of the rheostat knob, as they send large
electric currents through the filament that can shorten the instrument

life.)

Insert the probe assembly into the atmosphere to be measured and
operate the aspirator bulb five or more times to draw sample into the

instrument.

Observe the meter needle deflection while operating the aspirator
bulb. The highest reading is the lower explosive limit (LEL) of the

atmosphere being measured.
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6. PREVENTIVE MAINTENANCE

Each time the MSA Combustible Gas Indicator is used, the battery will be
recharged and the sample inlet filter will be examined for cleanliness. 1If
the filter element appears to be coated with dirt or dust, it will be washed,
dried, and reinserted or a new element will be substituted. A new filter
O-ring will be installed with each new element. The inlet seal O-ring in the
inlet filter cap will be checked to ensure that it is properly seated. If the
O-ring is damaged or missing, it must be replaéed before the instrument is

used again.

7. REFERENCES

Mine Safety Appliances Model 2A Combustible Gas Indicator Instruction Manual.
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SAIC STANDARD OPERATING PROCEDURE NO. 850
HERMIT DATA LOGGER WITH PRESSURE TRANSDUCER

1. OBJECTIVE

To provide field instructions for operation of the Hermit Data Logger.

2. BACKGROUND

Aquifer tests may be conducted using a variety of equipment and techniques.
Techniques frequently used include slug tests and pump tests. Pump tests
involve measuring the water level drawdown in observation wells over an
extended period of time. Slug tests measure the recovery of the water level
in a well following the rapid removal or addition of a quantity of water. In
either case, data may be collected using a Hermit Data Logger and a pressure

transducer.

The person performing the slug test should be familiar with the operation of
the Hermit Data Logger and should have a copy of the instruction manual at
hand. The procedure outlined below assumes no instrument operational problems
or programming errors will occur, although these are common. This procedure
is not intended as a detailed description of the operation of the Hermit Data
Logger. The instruction manual is mandatory if one is to propefly operate the

instrument.

3. EQUIPMENT REQUIRED

e Hermit Data Logger Model SE1000B w/Instruction Manual

e Pressure transducer.

4. CALIBRATION

No field calibration can be accomplished (see Page 2, Section 6).

5. USE

1. Check and reset the clock, if necessary.
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2. Enter the test definition parameters:

Select test: O

Select sampling mode: LOG
Select active input: 1
Select type of input: LEVEL.

3. Enter the transducer parameters:

REF.: skip this parameter for now

SCALE: set to value marked on transducer

OFFS.: set to zero or as marked on transducer

DSP.: select top of casing mode and English or metric units
HI AL: set off

LO AL: set off.

4. Connect the transducer(s) to the unit and set the transducer(s) into
the well at the desired depth. The transducer(s) must be set below
the lowest anticipated drawdown, although it is not necessary that it
be set at the bottom of the well.

5. Use the XD key to display the transducer(s) depth and to verify that
all connections have been made properly.

6. Go back and enter the reference level of the water. This can be the
initial level of the water with respect to the top of the casing or
zero if only changes in level are important.

7. Use the START function to begin collecting data, synchronizing this
with the onset of pumping.

8. After one minute, stop the pump and simultaneously press the STOP
function on the keyboard. Immediately after pressing the STOP
function, press the START function again. This will begin the
collection of recovery data. The data collection time depends on the

type of aquifer test.

9. Use the STOP function to end data collection. The final data may be
viewed, output to a computer, or another test may be run by selecting
a new test number.

6. PREVENTIVE MAINTENANCE

The Hermit Data Logger Model SE1000B is not user serviceable and will require

no calibration or maintenance in the field.

7. REFERENCES
Hermit Environmental Data Logger Model SE1000B Owner’s Manual, April 1985,

In-situ, Inc.




SOP 860

Revision 3
April 1990
Page 1 of 3

SAIC STANDARD OPERATING PROCEDURE NO. 860
CORNING MODEL 103 HANDHELD PH METER

1. OBJECTIVE

To provide field operating instructions for the Corning pH meter.

2.  BACKGROUND

pH is an important environmental parameter that is routinely measured during
vaste management investigations to provide information on the extent of !
contamination at a site. In addition, pH measurements are taken on purge
vaters from monitoring wells to aid in assessing when sufficient water has
been removed from the well to ensure that formation water samples will be

collected.

3.  EQUIPMENT REQUIRED

¢ Corning Model 103 Handheld pH Meter and probe

e Calibration solutions.

4.  CALIBRATION

The following procedure describes the steps for calibration of the Corning
Model 103 pH Meter:

1. Connect the pH probe to the pH meter and rinse the probe in deionized
wvater.

2. Ensure that the temperatures of all buffers are approximately equal
and are approximately the same as the temperatures of the solutions
to be measured.

3. Set the "TEMPERATURE" knob to the temperature of a pH 7.00 buffer
solution and immerse the pH probe in the solution.

4. Vhen the digital reading stabilizes, adjust the "CALIBRATE" knob to
set the reading to 7.00, remove the probe from the solution, and
rinse the probe with deionized water.

5. Set the "TEMPERATURE" knob to the temperature of a pH buffer solution
of higher or lover pH (generally pH 4.00 or pH 10.00) and immerse the
pH probe in the solution.




SOP 860

Revision 3
April 1990
Page 2 of 3

Vhen the reading stabilizes, adjust the display to the value of the
second buffer solution by turning the "CAL 2 DELTA %" control on the
bottom of the meter, using the slope adjustment tool, to complete the
calibration.

Set the temperature dial to the temperature of the sample to be
tested.

Rinse the probe thoroughly with distilled water to prevent any cross-
contamination.

Immerse the probe in the test sample and take the reading. Allow at
least 30 seconds for the reading to stabilize.

6. PREVENTIVE MAINTENANCE

Preventive maintenance for the pH meter consists primarily of battery

replacement wvhen required, checking the cable between the pH probe and the

instrument for wear, and reconditioning the pH electrode as required. The pH

electrode can be reconditioned using the following procedures:

1.

Immerse the electrode tip in 0.1N hydrochloric acid followed by
immersion in 0.1 N sodium hydroxide and again in 0.1 N hydrochloric
acid, each for a two-minute period.

Rinse with demineralized water and soak in pH 7.00 buffer solution
for 30 minutes.

If the electrode is slow to respond or if readings are unstable and
the condition cannot be remedied with normal cleaning, then the
reference junction may be clogged.

Prepare a saturated potassium chloride solution and dilute it to
about 1:10 with water.

Bring the solution to a boil and place the electrode tip in the
solution for about 10 minutes.

Remove heat and allow the electrode to cool while immersed in the
solution.

Rinse the electrode with distilled water and soak in pH 7.00 solution
before testing again.
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I1f these steps fail to improve electrode response, replace the electrode. If
the pH bulb becomes contaminated or dries out, it may be reconditioned by

following the cleaning procedure above.

7. REFERENCES

Corning Glass Works Model 103 Hand Held pH Meter Instruction Manual, 1983.




